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PREFACE. 



The present edition of this work has been thoroughly revised 
and re-written, and also improved hj the addition of much valu- 
able new material, rendering it a sufficientlj complete practical 
treatbe for the majority of learners. 

The arrangement is strictly progressive ; the aim having been 
to introduce subjects in an order most in accordance with the 
laws governing the proper development of mind. The rules have 
generally been deduced from the analysis of one or more ques- 
tions, so that the reasons for the methods of solution adopted are 
rendered intelligible to the pupil ; no knowledge of a principle be- 
ing required, that has not been previously illustrated and explained. 

In preparation of the rules, definitions, and illustrations, the 
utmost care has been taken to express them in language simple, 
precise, -and accurate. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons for the operations are explained, and an attempt 
is made to secure to the learner a knowledge of the philosophy of 
the subject, and prevent the too prevalent practice of merely per- 
forming, mechanically, operations which he does not understand. 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules in which it 
could be used with any practical advantage. 

All the most important methods of abridging, operations, appli- 
cable to business transactions, have been given a place in the 
work, and so introduced as not to be regarded as mere blind 
mechanical expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modem improvements have 
rendered unnecessary, and which, deservedly, are becoming obso- 
lete, have been avoided. 

Rules hr finding the Greatest ComTwm Dxwaot oJ "Ftcm:*.%w»v 
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and for finding the Least Common Multiple of Inactions ; Melh- 
ods of EqiLaiing Accounts I Division of Duodecimals ; Exchange, 
Foreign and Inland ; and several important Tables, are among the 
new features of this edition, which will be found, it is believed, 
very valuable. 

The articles on Money, Weights, Measures, Interest, and Du- 
ties are the results o£ extensive correspondence and much labori- 
ous research, and are strictly conformable to present usage, and 
i*ecent legislation. State and national. 

The interp;:«tation of Ratio adopted in this work is the simple 
and natural method of Chauvenet, Peirce, Loomis, Hackley, Al- 
sop. Day, and other prominent mathematicians of this country, 
and of nearly all European authorities, including Sir Isaac New- 
ton, Laplace, Legendre, and Bessel. 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind. It 
is not intended, however, nor is it desirable, that the teacheif 
should servilely confine himself to these questions ; but vary their 
form and extend them at pleasure, and invariably require the 
pupil thoroughly to understand the subject 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, to 
induce a habit of close and patient thought, and of persevering 
and thorough investigation. For the attainment of this object, the 
examples for the exercise of the pupil are numerous, and variously 
diversified, and so constructed as necessarily to require careful 
thought and reflection for the right application of principles. 

The author would respectfully suggest to teachers, who may 
use this book, to require their^ pupils to become familiar with each 
rule before they proceed to a new one ; and, for this purpose, a 
frequent review of rules and principles will be of service, and 
will greatly facilitate their progress. 

BENJAMIN GBEENLEAF, 



The present edition of this work is enriched by an Appendix, 
containing a full presentation of the Metric System of Weights and 
Measures, in accordance with the Tables of Equivalents, established 
Zy Congress. 

Boston, Jufie I, 1867 
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ARITHMETIC. 



DEFINITIONS. 



Abticle 1« (^nantity is anything that can be measured. 

A Unit is a single thing, or one. 

A Nnmber is a unit or a collection of units. 

An Abstract Nnmber is a number, whose units have no reference 
to any particular thing or quantity ; as two, five, seven. 

A Concrete Nnmber is a number, whose units have reference to 
some particular thing or quantity ; as two books, five feet 

The Unit of a Nnmber is one of the same kind as the number ; 
thus, the unit of six is one, and the unit of six pounds is one pound. 

Arithmetic is the science of numbers, and the art of computing 
by them. ' 

A Rnle is a prescribed mode for performing an operation. 

The Introductory Processes of arithmetic are Notation, Numera- 
tion, Addition, Subtraction, Multiplication, and Division. 

The last four are called the fundamental rides, because upon 
them depend all other arithmetical processes. 



NOTATION. 



2« Notation is the art of expressing numbers by figures or 
other symbols. 

There are two methods of notation in common use; the Raman 
an^ the Arabic. 



Questions. — Art. 1. What is quantity? A unit? A number? An 
abstract number ? A concrete number ? ' Arithmetic ? A rule ? Which 
are the introductory processes ? What are the last four called ? — 2. What is 
notation ? How many kinds of notation in. common use ? What are they ? 
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NOTATION. 



3« The Roman Notation} or that originated by the ancient 
RomaaSy employs in expressing numbers seven capital letters, 
viz. : — 

I, V, X, L, C, D, M. 

one, five, ten, fifty^ one hundred, five hundred, one thousand. 

All the other numbers are expressed by the use of these let- 
ters, either in repetitions or combinations. 

1. By a repetition of a letter, the value denoted by the letter 
is repeated; as, XX represents twenty; CCC, three hundred, 

2. By writing a letter denoting a less value before a letter de- 
noting a greater, the difference of their values is represented ; as, 
rV represents yJw^/ 'KL, forty. 

8. By writing a letter denoting a less value (zfter a letter de- 
noting a greater, the sum is represented ; as, VI represents six ; 
^^i fifteen, 

4. A dash ( — ) placed over a letter makes the value denoted a 

thousandfold; as, Y represents ^ve thousand ; IV^four thousand, 

TABLE. 



I 


one. 


LXXX 


eighty. 


II 


two. 


xc 


ninety. 


III 


three. 


c 


one hundred. 


IV 


four. 


cc 


two hundred. 


V 


five. 


CCC 


three hundred. 


VI 


six. 


cccc 


four hundred. 


Vll 


seven. 


D 


five hundred. 


VIII 


eight 


DC 


six hundred. 


IX 


nine. 


DCC 


seven hundred. 


X 


ten. 


DCCC 


eight hundred. 


XX 


twenty. 


DCCCC 


nine hundred. 


XXX 


thirty. 


M 


one thousand. 


XL 


forty. 


MD 


fifteen hundred. 


L 


fifty. 


MM 


two thousand. 


LX 


sixty. 


X 


ten thousand. 


LXX 


seventy. 


M 


one million. 



3. Why is the Boman notation so called? By what are numbers expressed 
in the l^oman nutation? What effect has the repetition of a letter? The 
effect of writing a letter expressing a less value before a letter denoting a 
greater? Of writing a letter after another denoting a greater value ? How 
manjr fold is the viuue denoted by a letter made by placing a dash over it? 
B^peat the table. 



NOTATION. < 9 

The Roman notation is now but little used, except in number* 
ing sections, chapters, and other divisions of books. 

Exercises in Roman Notation. 

- Write the following numbers in letters : — 

1. Ninety-six. Ans, XCVL * 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. 
6. T^o hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and fifty-eight 

4i The Arabic Notation ^ or that made known through the Arabs, 
employs in expressing numbers ten characters or figures, viz. : -^ 

1, 2, 3, 4, 6, 6, 7, 8, 9, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are called digitB^ from digitus^ the Latin signify- 
ing a finger, because of the use formerly made of the fingers in 
reckoning. The cipher is called naughty or zero, from its express- 
ing the absence of a number, or nothing, when standing alone. 

5« The particular position a figure occupies with regard to 
other figures is called its place ; as in 32 (thirty-two), counting 
from the right, the 2 occupies the first place, and the 3 the second 
place. 

The digits have been denominated significant figures, because 
each of itself always represents so many units, or ones, as its 
name indicates. But the size or value of the units- represented 
by a figure differs according to the place occupied by it. 

Thus, in 366 (three hundred and sixty-six), each of the fig- 
ures, without regard to its place, represents units, or ones ; but 
the 6 occupying the first place represents 6 single imits'; the 6 

3. What use is now made of Roman notation ? — 4. How many characters 
are employed in the Arabic notation ? What are the first nine called, and 
why ? The cipher 1 What does it represent when standing alone 1 — 
5. .What is meant by the place of a fijrnre ? What have the digits been 
denominated ? Why ? How does the size or value of units represented by 
figares difibr ? 
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occupying the second place represents 6 tens, or 6 units each 
ten times the size or value of a unit of the first place ; and the 
3 occupying the third place represents 3 hundreds, or 3 units 
each one hundred times the size or value of a unit of the first 
place. 

6. The cipher, when connected with other figures, occupies a 
place that otherwise would be vacant ; as in 10 (ten), where it 
occupies the vacant place of units ; and in 304 (three hundred 
and four), where it occupies the vacant place of tens. 

7« The Simple Talnc of a unit is the value expressed by a fig- 
ure standing alone ; or, in a collection, when standing in the 
right-hand place. 

'Thus 6 alone, or in 26, expresses a simple value of six single 
unfts, or ones. 

The Local Talnc of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, and 
depends upon the place the figure occupies. 

The local values expressed by figures will be made plain by 
tlie following 



l-f . ' TABLE. 

^ 'fl s o "^ ^.^ The figures in this table are read thus : — 

9 Kme. 

9 ft Ninety-eight. 

. 9 8 7 Nine hundred eighty-seven. 

9 8 7 6 Nine thousand eight hundred seventynsix. 

9 8 7 6 5 Ninety-eight thousand seven hundred sixty-five. 

f\ o rr c e A S Nine hundred eighty-seven thousand six hundred 
9 8 7 6 5 4 j fifty-four. 

Q Q rr a K A €i S ^"^® milUons eight hundred seventy-six thousand 
y » 7 b 4 d I fiyg hundred forty-three. 

6. What does a cipher occupy when written in connection with other fig- 
ares ? — 7. What ia the simple value of a umtl The local yalue of a unit 1 
TAe desigD of the table ? 



NUMEBATION. 
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In the table, any figure in the right-hand or units' place ex- 
presses the local value of so many units ; but the same in the 
second place expresses the local value of so many tens, each of 
the value of ten ones ; in the tiiird place, the local value of so 
many hundreds, each of the value of ten tens ; in the fourth place^ 
the local value of so many ^thousands, each of the value of ten 
hundreds ; and, in general, 

The value expressed hy any figure is always made tenfold by 
each removal of it one place to the left hand 



NUMERATION. 

* 

8« Nllin6ratioil is the art of reading numbers when expressed 
by figures. 

9i There are two methods of numeration in common use : 
the French and the English. 

lOi The French lelhod is that in general use on the continent^ 
of Europe and in the United States. It separates figures into 
groups, called periods^ of three places each, and gives a distinct 
name to each period. 

FRENCH NUMERATION TABLE. 



OB 

w o 



€ 



00 

II 

111 



OQ 




I 



beSc? 



ua 

u 

t 






OB 



I 

li 



12 7, 8 9 4, 2 3 7, 8 6 7, 12 8, 6 7 8, 



Period of 

SextU- 

lioni. 



Period of 

QuintU- 

lioiuu 



Peri<$d of 
Quadril- 
lions. 



Period of 
Trillions. 



Period of 
BiUions. 



Period of 
Milliona. 




Period of, 
ThotmaosL 



•9 
6 3 8. 



Period of 
Unite. 



7. What value is expressed by a figure standing in the right-hand or units' 
place ? In the second place % In the third ? How do figures increaise from 
the right towards the left ? — 8. What is numeration ? — 9. Whaft are the two 
methods of numeration in common use 1 — 10. Where is the French method 
more generally used ? Repeat the French NnmeratJon Table. Hvoc&ek ^ki& 
different periods in the table. 
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NUMERATION. 



The value of the number represented in the table is, One 
hundred twenty-seven sextillions, eight hundred ninety-four qutn- 
tillions, two hundred thirty-seven quadrillions, eight hundred 
sixty-seven trillions, one hundred twenty-three biUions, six hun- 
dred seventy-eight millions, four hundred seventy-eight thousand, 
six hundred thirty-eight. 

The periods above SextiUions, in their order, are, Septillions, 
Octillions, Nonillions, Decillions, Undecillions, Duodecillions, Tre- 
decillions, QuatuordeciUions, Quindecillions, SexdeciUions, Septen- 
deciUions, Octodecilhons, Novemdecillions, Vigintillions, &c. 

11. The successive places occupied by figures are often called 
OlderS; A figure in the right-hand or units' place is called a figure 
of the first order, or of the order of units ; a figure in the second 
place is a' figure of the second order, or of the order of tens ; in 
the third place, of the order of hundreds, and so on. 

Thus, in 1^47, the 7 is of the order of units, 4 of the order of 
tens, 8 of the order of hundreds, and 1 of the order of thousands, 
so that we read the whole, one thousand eight hundred and forttf- 
seven. 

12. To numerate and read figures according to the 
French method. 

Rule. — Begin at the right, and point off the figures into periods of 
TBREK places each. 

Then, commencing at the left, read the figures of each period, giving 
the name of each period excepting thai of units. 



Exercises in French Numeration. 

Bead or write in words the numbei*s represented by the foUow- 
ing figures : — 



1. 


152 


5. 


2254 


9. 


84093 


13. 


610711 


2. 


276 


6. 


4384 


10. 


98612 


14 


8031671 


8. 


998 


7. 


7932 


11. 


592614 


15. 


4869021 


4. 


1057 


8. 


42198 


12. 


400619 


16. 


637313789 



IQ. What is the value of the namber represented in the table expressed in 

words ? What are the names of the periods above sextillions ? — 11. What 

are the snccessive places of the figures in the table called ? Of what order 

A the drst or rigbt;han^ ^ure ? The second '» The third ? &c. — 12. The 

rale for numeraiftig an*} T^dinf^ |)^mbeT8 accordixM^ to^i!h<a"BT«ktiOa.TQ!«OMi^'^ 
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17. 


89461928 


24 


18. 


427143271 


25. 


19. 


6301706716 


26. 


20. 


143776700333 


27. 


21. 


20463162486135 


28. 


22. 


«382 10247 11802 


29. 


23. 


44770630147671 


30. 610 
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3761700137706717 

242173562357421 

870037637471078635 

8216243812706381 

2403172914376931 

3761706137706167138 

61016763789643060776160.7 

13. To write numbers by figures according to the 
French method. 

« 

Rule. — Begin at the left, and write in each successive order the fig^ 
ure belonging to it. 

If any order would otherwise he vacant, fill the place by a cipher, 

ExBBCiSES IN French Notation and Numebation. 

Represent by figures, and read, the following numbers : — 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eight. 

5. Nineteen thousand. 

6. Fifteen hundred and four. , 

7. Twenty-seven miUions five hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and ^^ 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven miUions eight hundred five thousand 
and seventy-fpur. 

13. Three hundred forty'-seven thousand nine hundred and 
fifteen. * 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five.. 

17. Fifty-seven billions fifty-nine miUions ninety-nine thou- 
sand and forty-seven. 

13. The rule for umtir^ numbers according to the French method ? At 
which hand do you begin to numerate 1 Where do you begin to read 1 At 
which hand do you begin to write numbetft 1 'WVi'^ "V 

2 
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NUMERATION. 



14* The English Method of numeration separates figures into 
periods of six figures each. The first or right-hand period is re- 
garded as units and thousands of units ; the second, as millions 
and thousands of millions ; and so on, six places being assigned 
to each period designated hj a distinct name. 



ENGLISH NUMEBATION TABLE. 




13 7 8 9 0, 
'^ y ' 

Period of Tril- 

liODB. 



2« 



-8 



§ 






-3 



a 
o 



o 

00 

fl 

ID 



O 

a 



§ 



I 

PQ 
^g 

•I- 



O 



7 117 16, 



Period of BU- 
lions. 




Period of MU- 
lions. 




-i *J 2 S fl-S 



c3SL .. 

4 5 6 7 11. 



y 

Period of 
Units. 



The value of the figures in the table, according to the English 
method, is, One hundred thirty-seven thpusand eight hundred 
ninety triUionSj seven hundred eleven thousand seven hundred 
sixteen hiUions, three hundred seventy-one thousand seven hun- 
dred twelve ndUionSy four hundred fifty-six thousand seven hun- 
dred eleven. 

Note. — Although there is the same nnmber of fieares in the English and 
in the French table, yet it will be observed that in the French table we bave 
the names of three periods other than in the English. It will also be observed 
that -the variation commences after the ninth place, or the place of hundreds 
of millions. If, therefore, we would know the value of numbers higher than 



14. How many figures in each period by the English method of numeration ? 
What orders are found in the English method that are not in the French? 
Give the names of the periods in the table, beginning with units. Repeat 
the table. What is the value of the numbers in the table ? How do the 
figures in the English and French table compare as to numbers ? How as to 
periods ? Why is this difference ? Has a million the same value reckoned 
Djr the Prencb table aa when reckoned by the "EngViahl 



NUMERATION. 15 

hundreds of millions, when we see them written in words, or hear them read, 
we need to know whether they are expressed according to the French or the 
English method of numeration. 

The English method of numeration is that generaUj used in Great Britain, 
and in the British Provinces. 



\ 



15, To numerate and' read figures according to the 
{English method. 

Rule. — Begin at the right, and point off the figures into periods of 
^YS. places each. Then, commencing at the left hand, read the figures of 
each period, giving the name of each period, excepting that of units. 

Exercises in English Numeration. 

Read orally, or writ-e in words, the numbers represented by 
the following figures : — 



1. 


125 


5. 


27306387903 


2. 


1063 


6. 


531470983712 


3. 


25842 


7. 


4230578032765038 


4. 


904357 


8. 


71 6756378807370767086389706473 



16. To write numbers in figures according to the 
English method. 

Rule. — Begin at the left, and write in each successive order the 
figure belonging to it. 

If any order would othenoise be vacant, fiU the place by a cipher. 

Exercises in English Notation and Numeration. 

Write in figures, and read, the following numbers : — 

1. Three hundred twenty-five thousand four hundred and 
twelve. * 

2. Two hundred fourteen thousand, one hundred sixty-five 
millions, seventy-eight thousand and fiily-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one -millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight biUions, nine thousand eighty-two 
millions, seven hundred one thousand, nine hundred and eight. 



14. Has the billion the same value as that by the French table 1 Why 
not ? By which table has it the greater value ? Where is the English method 
of numerating^ in use ? — 15. What is the rule for numerating and reading 
numbers by the English method ? — 16. The rule for writing numbers accord- 
)mg to the English method % 



16 
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ADDITION. 

17. When it is required to find a single number to express 
the sum of the units contained in several smaller numbers of the 
same kind, the process is caUed AddifiOIL 

Ex. 1. James has 3 pears, and his younger brother has 4; 
how many have both ? 

Illustration. — The 8 pears and 4 pears must be added ; thus, 
3 pears added to 4 pears make 7 pears. Therefore both have 7 pears. 

ADDITION TABLE. 



2 and 


an 


2 


Sand 


Oi 


Kn 8 


4 and are 4 


6 and «re 6 


2 " 


1 " 


8 


8 " 


1 


" 4 


4 " 1 " 6 


6 " 1 " 6 


2 " 


2 " 


4 


8 " 


2 


" 6 


4 " 2 « 6 


6 " 2 " 7 


2 " 


8 " 


6 


8 " 


8 


" 6 


4 " 8 " 7 


6 " 8 " 8 


2 " 


4 " 


6 


8 " 


4 


" 7 


4 " 4 " 8 


6 " 4 " 9 


2 " 


6 " 


7 


8 " 


6 


« 8 


4 " 6 " 9 


6 '* 6 " 10 


2 " 


6 " 


8 


8 " 


6 


" 9 


4 " 6 " 10 


6 " 6 " 11 


2 " 


7 " 


9 


8 " 


7 


« 10 


4 " 7 " 11 


6 " 7 " la 


2 " 


8 " 


10 


8 " 


8 


" 11 


4 " 8 " 12 


6 " 8 " 18 


2 " 


9 " 


11 


3 « 


9 


«« 12 


4 " 9 « 18 


6 " 9 " 14 


2 " 


10 " 


12 


8 " 


10 


" 13 


4 " 10 " 14 


6 " 10 »* 16 


2 " 


11 " 


18 


8 " 


11 


" 14 


4 " 11 " 15 


6 " 11 " 16 


2 " 


12 " 


14 


3 " 


12 


" 16 


4 " 12 " 16 


6 " 12 « 17 


6 and 


are 


6 


7 and 





are 7 


8 and are 8 


9 and are 9 


6 " 


1 " 


7 


7 'i. 


1 


" 8 


8 " 1 " 9 


9 " 1 " 10 


6 " 


2 " 


8 


7 " 


2 


u 9 


8 " 2 " 10 


9 " 2 " 11 


6 " 


8 " 


9 


7 " 


a 


" 10 


8 " 8 " 11 


9 " 8 " 12 


6 " 


4 « 


10 


7 " 


4 


" 11 


8 " 4 " 12 


9 " 4 " 18 


6 " 


5 " 


11 


7 " 


6 


" 12 


8 " 6 " 13 


9 " 6 " 14 


6 " 


6 " 


12 


7 " 


6 


" 18 


8 " 6 " 14 


9 " 6 " 16 


6 " 


7 « 


18 


7 " 


7 


u 14 


8 " 7 " 16 


9 " 7 " 16 


6 " 


8 " 


14 


7 " 


8 


" 16 


8 " 8 " 16 


9 " 8 " 17 


6 " 


9 " 


16 


7 « 


9 


" 16 


8 " 9 " 17 


9 " 9 " 18 


6 " 


10 " 


16 


7 " 


10 


" 17 


8 " 10 " 18 


9 " 10 " 19 


6 " 


11 " 


17 


7 " 


11 


» 18 


8 " 11 " .19 


9 " 11 "20 


6 " 


112 " 


18 


7 " 


12 


" 19 


8 " 12 « 20 


9 " 12 ".21 


10 and 


are 


10 


Hand 





anil 


12 and are 12 


18 and are 18 


10 " 


1 " 


11 


11 " 


1 


" 12 


12 « 1 " 18 


13 " 1 " 14 


10 " 


2 " 


12 


11 " 


2 


" 13 


12 " 2 " 14 


13 " 2 " 16 


10 " 


8 " 


18 


11 " 


3 


" 14 


12 " 8 " 16 


13 " 8 " 16 


10 « 


4 " 


14 


11 " 


4 


" 16 


12 " 4 " 16 


18 " 4 " 17 


10 " 


6 " 


16 


11 " 


6 


" 16 


12 " 6 " 17 


18 " 6 " 18 


10 " 


6 " 


16 


11 " 


6 


« 17 


12 « 6 " 18 


18 " 6 " 19 


10 " 


7 " 


17 


11 " 


7 


" 18 


12 " 7 " 19 


18 " 7 " 20 


10 " 


8 " 


18 


11 " 


8 


"19 


12 « 8 " 20 


18 " 8 " 21 


10 " 


9 " 


19 


11 " 


9 


" 20 


12 " 9 " 21 


18 " 9 " 22 


10 " 


10 " 


20 


11 " 


10 


" 21 


12 " 10 " 22 


13 " 10 " 28 


10 « 


11 " 


21 


11 " 


11 


" 22 


12 " 11 " 28 


13 " 11 " 24 


10 " 


12 " 


22 


11 " 


12 


" 28 


12 " 12 " 24 


18 " 12 " 26 



77. Wliat is the process called by which we find the sum of several num* 
iters 7 
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2. How many are 2 and 8? 2 and 5? 2 and 7 ? 2 and 9? 
2 and 4? 2 and 2? 2 and 8? 2 and 6? 

3. How many are "3 and 3 ? 3 and 5 ? 3 and 7 ? 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3 ? 

4. How many are 4 and 3? 4 and 5? 4 and 8? 4 and 
9? 4andl? 4 and 2 ? 4 and 4? 4 and 7? 

5. How many are 5 and 3? 5 and 4? 5 and 7? 5 and 
8 ? 5 and 9 ? 5 and 2 ? 5 and 5 ? 6 and 6 ? 5 and 1 ? 

6. How many are 6 and 2 ? 6 and 4? 6 and 3 ? 6 and 5 ? 
6 and 7? 6 and 9 ? 6 and 1 ? 6 and 6? 6 and 8? 

7. How many are 7 and 3 ? 7 and 5 ? 7 and 7 ? 7 and 6 ? 
7and8? 7 and 9 ? 7 and 2? 7 and 4? 7 and 10? 

8. How many are 8 and 2 ? 8 and 4 ? 8 and 5 ? 8 and 7 ? 

8 and 9? 8 and 8? 8 and 1 ? 8 and 3 ? 8 and 6? 

9. How many are 9 and 1 ? 9 and 3 ? 9 and 5 ? 9 and 4 ? 

9 and 6? 9 and 8? 9 and 9 ? 9 and 2? 

10. James had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all ? 

11. Gkive 7 dollars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter; what 
did I give for the whole ? 

12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the whole cost ? 

13. Gave 25 cents for an arithmetic, and 67 for a geography ; 
what was the cost of both ? 

Illustration. — 25 equals 2 tens and 5 units; 67 equals 6 tens 
and 7 units ; 2 tens and 6 tens are 8 tens ; and 5 units and 7 units 
are 12 units, or 1 ten and 2 units ; 1 ten and 2 units added to 8 teHS 
make 9 tens and 2 units, or 92. Therefore both cost 92 cents. 

14. On the fourth of July 20 cents wore given to Emily, 15 
cents to Betsey, 10 cents to Benjamin, and none to Lydia; 
what did they all receive ? 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars ; what was the price of the whole ? * 

16. Gi^ve 55 dollars for a horse, 40 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost ? 

17. Sold 3 loads of wood for 17 dollars, 6 tons of timber for 
19 dollars, and a pair of oxen for 60 dollars ; what sum did I 
receive ? 

2* 



18 ADDITION. 

18f Addition is the process of finding the sum of two or more 
numbers. The result obtained is called their amownl, 

NoTB. — Nambers can be added only when their units are of the same 
kind. 

A Sign is a symbol used to indicate an operation to be per- 
formed. ^ 

The Sign ol Addition is an erect cross, -f-, which signifies />Zius, 
or added to. The expression l-\-^ is read, 7 plus 5, or 7 added 
to 5. 

The Sign of Equality is two parallel horizontal lines, =, and 
signifies equal to. The expression 7-f-5=12 is read, 7 plus 5, or 
7 added to 5, is equal to 12. 

19. When the amoimt of each columii is less than 10. 

Ex. 1. A man bought a watch for 42 dollars, a coat for 1^ 
dollars, and a set of maps for 21 dollars ; what did he pay for the 
whole? Ans. 79 dollars. 

OPERATION. Having arranged the numbers so that fill 

Doiian. the units of the same order shall stand in 

4 2 the same column, we first add the column 

16 of um'to ; thus, 1 and 6 are 7, and 2 are 9 

2 \ (unite), and write down the amount under 

the column of unite. We then add the 

Amount 7 9 column of tens ; thus, 2 and Ir are S, and 4 

are 7 (tens), which we write under the col- 
umn of tens, and thus find the amount of the whole to be 79 dollars. 

20. First Method of Proof. — Begin at the top and add the 
columns downi^rd in the same manner as they were added 
upward, and if the two sums agree the work is presumed to be 
right. 

By adding downward, the order of the figures is inverted; 
and, therefore, any error made in the first addition would prob- 
ably be detected in the second. 

This method of proof is generally used in business. 

18. What is adaition ? What is the si^ of addition, and what does it 

signif J 1 What is the sign of equality, and what does it signify ? — 19. How 

are numbers arranged for addition ? Which column must first be added ? 

W^yl ^h&TQ do you jilace its sum ? Where must the sum of each column 

be n'iiced ? What is the whole sum caWcd '? — 20. How is addition proved / 

TAe jnaasoa for tlua niet/iod of proof 1 Is this method. Vn c&TCk\!GLO\iL^QAft\ 
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Examples 


FOB 


Practice, 


• 


2. 


3. 

I- 




4. 


5. 


Miles. 

151 
212 
321 


Furlongs. 

234 
423 
321 




Dftys. 

472 
315 
102 


Weeks. 
121 
516 

361 



19 



Ans. 68 4 

6. What is the sum of 231, 114, and 324? Ans. 669. 

7. Required the sum of 235, 321, and 142. Ans. 698. 

8. What is the sum of 11, 22, 505, and 461 ? Ans. 999. 

■ 9. Sold twelve plows for 104 dollars, two wagons for 214 
dollars, and one chaise for 121 tloUars ; what was the amount 
of the whole ? Ans. 439 dollars. 

• 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a third 311 ; how many did he buy ? Ans. 868 sheep. 

21 • When the sum of any column is equal to or exr 
ceeds 10. 

Ex. 1. I have three lots of wild land; the first contains 246 
acres, the second 764 acres, and the third 918 acres. I wish to 
know how many acres are in the three lots. Ans. 1928 acres. 

OPERATION. Having arranged the numbers as in 
Acres. the preceding examples, we first add 
2 4 6 ^6 units ; thus, 8 and 4 are 12, and 6 
7 5 4 are 18 (units), equal to 1 ten and 8 
gig units. We write the 8 units under 
s^ the column of units, and carry or add 

Amount 19 2 8 *^® ^ ^^^ ^ *^® column of tens ; thus, 

1 added to 1 makes 2, and 6 are 8, 
and 4 are 12 (tens), equal to 1 hundred and 2 tens. We write the 2 
tens under the column of tens, and add the 1 hundred to the column 
of hundreds ; thus, 1 added to 9 makes 1 0, and 7 are 1 7, and 2 are 1 9 
(hundreds), equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds ; and there being no other column to be 
added, we set down the 1 thousand in thousands' place, and find the 
amount of the several numbers 'to be 1928. ' 

NoTB. — A more concise way, in practice, is to omit calling the name of 
each figure as added, and name only results. 

21. When the sum of any column exceeds ten, where are the units written 1 
What is done with the tens ? Why do you carry, or add, one for eve,r^f lA '» 
How is the sum of the last column written 1 
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22i Rule. — Write the numbers so that all the figwres of the sanu 
order shaU, stand in the same column. 

Add, upward, all the figures in the coliimn of units, and, if the amouvt 
be less than ten, write it underneath. But, if the amount he ten or more^ 
write down the unit figure only, and add in the figure denoting the ten or 
tens with the next column. 

Proceed in like manner with each column, until all are added, observ 
ing to write down the whole amount of the last column, 

23 • Second Method of Proof, — Separate the numbers to be 
added, if there are more than two, into two parts, by a horizontal 
line. Add the numbers on one side of the line, and set down 
their sum. Then add this sum and the remaining number, or 
numbers, and, if their sum is equal to the first amount, the work 
is presumed to be right. 

Note. — This proof depends on the principle, TTiat the sum of all the porta 
of any number is equal to its wlu^e. 

Examples fob Practice. 



2. 

OPERATION. 

526 
317 
529 
132 


2. 

PROOF. 

526 


Ans. 


8. 

OPERATION. 

241 
582 
207 
913 


8. 

PROOF. 

241 


317 
529 
132 


532 
207 
913 


Ans.1504 


1893 



First am't 15 4 



978 



First am't 18 9 3 



1652 



Ans. 15 4 



Ans. 18 9 3 



4. 


5. 


6. 


7. 


8. 


9. 


DoUan. 


IfileB. 


Pounds. 


Bods. 


Inches. 


Feet. 


11 


47 


127 


678 


789 


1769 


23 . 


87 


396 


971 


478 


7895 


97 


58 


787 


147 


719 


7563 


86 


83 


456 


716 


937 


8765 


217 


27 5 


1766 


2512 


2923 


25992 



22. What IB the general role for addition % — 23. What is the second method 
of proving addition ? The reason of t\uB method ot ^toot^ 
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10. 

Onnoes. 

876 
376 
715 
678 
910 

16. 

78956 
37667 
12345 
67890 
7 8 9 9 9 
13579 

19. 

DajB. 

17875897 

7167512 

876567 

98765 

7896 

789 

78 



11. 

Drams. 

789 
567 
743 
435 
678 



12. 

Cents. 

123 
478 
716 
478 
127 



16. 

Inchea. 

71678 
12345 
67890 
34567 
89012 
78917 

20. 

Tears. 

789567 

7613 

123123 

7007 1 

475 

1069 

374176 

. 761 



13. 

Eagles. 

471 
617 
871 
317 
899 

'17. 

Hours. 

71123 
45678 
34680 
56777 
67812 
71444 

21. 

Months. 

3 7 

1 3 7,8 9 5 6 

700714 

367 

76117 

4611779 

9171 

131765 



14. 

Degrees. 

1234 
3456 
6544 
7891 
8766 

18. 

Minutes. 

98765 
12345 
67111 
33333 
71345 
99999 



22. 

Hogsheads. 

30176 

31 

8601 

11 

9911 

89120 

710 

4325 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

Ans. 21616. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

Ans. 766503. 

25. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

Ans. 13814. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

Ans. 969754. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
B78? , Ans. 11720. 

28. Add 71, 18765, 9111, 1471, 678, 9,* 1446, and 71. 

Ans. 31622. 

29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 



22 ADDITION. 

80. What is the sum of 71, 8956, 1, 785, 587, and 76178 ? 

Ans. 86578. 

31. Add 9999, 8008, 8, 81, 4777, and 516785. 

Ans. 539658. 

32. Add 5, 7, 8911, 467, 47895, and 87. Ans. 57372. 

33. Add 123456, 71, 8005, 21, and 716787. Ans. 848340. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

Ans. 1000779. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 ? 

Ans. 694764. • 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

Ans. 156800. 

37. Add 917658, 75, 876789, 46, and 8222. 

Ans. 1802790. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

Ans. 76833457. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

Ans. 1111110. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ?- 

Ans. 9323; 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

Ans. 7693486. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

Ans. 3155917. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 ? 

Alls. 2643. 

44. Add four hundred seventy-six, seventy-one, one hundred 
^ve, and three hundred eighty-seven. Ans. 1039. 

45. Add fifty-six thousand seven hundred eighty-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one, 
and four hundred seven. Ans. 227934. 

46. Add fifty-six thousand seven hundred eleven, three thou- 
sand seventy-one, four hundred seventy-one, sixty-one, and three 
thousand and one. Ans. 63315. 

47. What is the sum of the foDowing numbers : seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine? Ans. 2373544. 

48. Gkve 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a horse, 376 dollars for a carriage, and 7689 dollars 

^r a bouse ; how much did they aU cost? Ana. ^^'l ^isS^>sxs^ 
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49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many trees 
are there in the orchard ? Ans. 131, trees. 

50. V The hind quarters of an ox weighed 375 pounds each, the 
fore quarters 315 pounds each; the hide weighed 96 pounds, 
and the tallow 87 pounds. What was the whole weight of the 
ox? Ans. 1563 pounds. 

51. Bought a farm for 1728 dollars, and sold it so as to gain 
375 dollars ; how much was it sold for ? Ans. 2103 dollars. 

52. A merchant bought five pieces of cloth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he give for the whole ? Ans. 2257 dollars. 

53. A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gain 25 dollars on each hogshead ; 
for how much did he sell it ? . Ans. 500 dollars. 

54. John Smith's farm is worth 7896 dollars; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth? Ans. 9115 dollars. 

55. Required the number of inhabitants in the New England 
States. By the census of 1850 there were in Maine, 583,169 ; 
in New Hampshire, 317,976; in Massachusetts, 994,514; in 
Rhode Island, 147,545 ; in Connecticut, 370,792 ; and in Ver- 
mont, 314,120. ' Ans. 2,728,116. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in New 
York, 3,097,394 ; in New Jersey, 489,555 ; in Pennsylvania, 
2,311,786; in Delaware, 91,532; in'Maryland, 583,034; and in 
the District of Columbia, 51,687. Ans. 6,624,988. 

57. Required the number of inhabitants in the Southern States. 
In 1850 there were in Virginia, 1,421,661 ; in North Carolina, 
«69,039; in South Carolina, 668,507; in Georgia, 906,185; 
and in Florida, 87,445. Ans. 3,952,837. 

58. Required the number of inhabitants in the Southwestern 
States. In 1850 there were in Alabama, 771,623 ; in Mississippi, 
^06,526 ; in Louisiana, 517,762 ; in Texas, 212,592 ; in Arkansas, 
209,897 ; and in Tennessee, 1,002,917. Ans. 3,321,317. 

59. Required the number of inhabitants in the Northwestern 
States and Territories. In 1850 there were in Missouri, 682,044 ; 
in Kentucky, 982,405 ; in Ohio, 1,980,329 ; in Indiana, 988,416 ; 
in Illinois, 851,470; in Michigaix, ^^1,^^\\ \w ^y^w^scsw 



24 ADDITION. 

305,391 ; in Iowa, 192,214 ; in California, 92,597 ; and in the 
Territories, 92,298. Ans. 6,564,818. 

21 • To add two or more columns at a single opera- 
tion. 

Ex. 1. Washington lived 68 years ; John Adams, 91 years ; 
Jefferson, 83 years ; Madison, 85 years. What is the sum of 
the years they all lived ? Ans. 327. 

OPERATION. 

r, ^ Beginning with the number last written 

^ ^ down, we s^d the units and tens, thus : 85 

d 1 and 3 equal 88, and 80 equal 168, and 1 

8 3 equal 169, and 90 equal 259, and 8 equal 

8 5 267, and 60 equal 327, the sum sought. In 

like manner may be added more uian two 



Amount 3 2 7 columns at one operation. 

Note. -^ The examples that follow can be performed as the above, or by 
the common method, or by both, as the teacher may advise. 

2. 3. 4. 5. 6. 



Ounces. 


Taxds. 


Feet. 


Inches. 


Chaldrons. 


1234 


2345 


3456 


78 9 1 


5678 


5678 


6789 


7891 


135 6 


3 215 


9012 


10 23 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7 890 


7890 


3456 


6789 


1234 


1345 


1234 


7890 


1234 


3789 


6789 


5678 


1378 


5678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


3456 


3456 


6781 


5678 


6789 


7891 


7812 


. 1780 


1234 


3456 


3 45 6 


3456 


30 7 


5 678 


7890 


7891 


7812 


5617 


9001 


5678 


3 7 83 


3713 


4456 


2 3 45 


9012 


1237 


7891 


3456 


6789 


3456 


7891 


1357 


7891 


1030 


7890 


1007 


9009 


3070 


781 6 


1234 


5670 


8765 


4567 


2781 


o6 78 


1234 


4S^1 


3456 



SUBTRACTION. 
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SUBTRACTION. 

25 • When it is required to find the difference between two 
numbers of the same kind, the process is called Subtraction. The 
operation is the reverse of addition. 

Ex. 1^ John has 7 oranges, and his sister but 4 ; how many 
more has John than his sister ? 

Illustration. — Wo first inquire what number added to 4 will 
make 7. From addition we learn that 4 and 3 are 7 ; consequently, 
if 4 oranges be taken &om 7 oranges, 3 oranges will remain. Hence 
John has 3 oranges more than his sister. 



SUBTRACTION TABLE. 



1 from 1 leaves 


2 from 2 leaves 


3 from 8 leaves 


4 from 4 leaves 


1 " 2 « 1 


2 " 8 " 1 


8 " 4 " 1 


4 » 6 " 1 


1 " 8 « 2 


2 " 4 " 2 


3 " 6 " 2 


4 « 6 ** 2 


1 " 4 « 8 


2 " 6 « 3 


3 " 6 " 8 


4 « 7 « 8 


1 " 5 « 4 


2 " 6 " 4 


3 « 7 " 4 


4 " 8 " 4 


1 « 6 « 6 


2 " 7 " 6 


3 « 8 " 5 


4 ** 9 « 6 


1 ic 7 " 6 


2 " 8 " 6 


8 " 9 « 6 


4 " 10 " 6 


1 " 8 « 7 


2 " 9 " 7 


3 " 10 " 7 


4 " 11 " 7 


1 " 9 " 8 


2 " 10 *• 8 


3 " 11 " 8 


4 " 12 " 8 


1 « 10 " 9 


2 " 11 " 9 


8 " 12 " 9 


4 " 18 " 9 


1 " 11 " 10 


2 " 12 "" 10 


8 " 18 " 10 


4 « 14 " 10 


1 " 12 " 11 


2 " 13 " 11 


8 " 14 " 11 


4 " 16 " 11 


1 " 18 "12 


2 " 14 " 12 


3 « 15 " 12 


4 «« 16 ** 12 


6 from 6 leaves 


6 frt>m 6 leaves 


7 from 7 leaves 


8 from 8 leaTBS 


6 " 6 " 1 


6 " 7 " 1 


7 " 8 » 1 


8 " 9 " 1 


6 " 7 " 2 


6 " 8 " 2 


7 » 9 " 2 


8 « 10 « a 


5 " 8 " 8 


6 " 9 " 3 


7 " 10 " 3 


8 " 11 " 8 


5 " 9 " 4 


6 « 10 « 4 


7 " 11 " 4 


8 « 12 " 4 


5 " 10 " 6 


6 " 11 " 5 


7 " 12 "6 


8 " 13 " 6 


6 " 11 " 6 


6 « 12 " 6 


7 " 13 " 6 


8 " 14 " 6 


5 " 12 " 7 


6 " 18 " 7 


7 « 14 " 7 


8 « 15 « 7 


6 " 18 " 8 


6 " 14 « 8 


7 " 16 « 8 


8 « 16 " 8 


6 « 14 " 9 


6 " 16 " 9 


7 " 16 « 9 


8 " 17 " 9 


6 " 15 " 10 


6 " 16 " 10 


7 " 17 " 10 


8 " 18 •' 10 


6 " 16 " U 


6 " 17 " 11 


7 " 18 « 11 


8 " 19 « 11 


6 " 17 " 12 


6 " 18 " 12 


7 " 19 " 12 


8 " 20 «* 12 


9 from 9 leaves 


10 from 10 leaves 


11 from 11 leaves. 


12 from 12 leaves 


9 " 10 " 1 


10 " 11 " 1 


11 " 12 " 1 


12 " 13 " 1 


9 « 11 " 2 


10 " 12 /* 2 


11 " 18 " 2 


12 " 14 " 2 


9 " 12 " 8 


10 " 18 " 3 


11 « 14 " 3 


12 " 15 " 8 


9 " 18 « 4 


10 « 14 " 4 


11 " 16 " 4 


12 " 16 " 4 


9 " 14 " 6 


10 " 16 " 6 


11 « 16 " 5 


12 " 17 " 6 


9 « 15 " 6 


10 " 16 « 6 


11 " 17 « 6 


12 " 18 " 6 


9 " 16 " 7 


10 « 17 " 7 


11 « 18 " 7 


12 " 19 " 7 


9 " 17 " 8 


10 « 18 " 8 


11 " 19 " 8 


12 « 20 " 8 


9 " 18 " 9 


10 " 19 " 9 


11 « 20 " 9 


12 " 21 " 9 


9 " 19 « 10 


10 " 20 « 10 


11 " 21 " 10 


12 « 22 » 10 


9 « 20 " 11 


10 " 21 " 11 


11 " 22 " 11 


12 " 28 " 11 


9 " 21 « 12 


10 " 22 " 12 


11 " 23 " 12 


12 " 24 " 12 



25. What does sa'btrsction teach % Of what \a \t iBiaft TW«aft% 

5 



26 SUBTRACTION. 

2. Thomas had five oranges, and gave two of them to John ; 
how many had he left ? 

3. Peter had six marbles, and gave two of them to Samuel ; 
how many had he left ? 

4. Lydia had four cakes ; having lost one, how noiany had she 
left? 

5. Daniel, having eight cents, gives three to Mary ; how many 
has he left ? 

6. Benjamin had ten nuts ; he gave four to Jane, and three to 
Emily ; how many had he left ? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
how many more has John than Enoch ? 

8. Paid seven dollars for a pair of boots, and two dollars for 
shoes ; how much did the boots cost more than the shoes ? 

9. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

10. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

11. How many are 5 less 2 ? 5 less 3 ? 5 less 4 ? 

12. How many are 6 less 1 ? 6 less 2 ? 6 less 4 ? 6 less 5 ? 

13. How many are 7 less 2 ? 7 less 3 ? 7 less 4 ? 7 less 6 ? 

14. How many are 8 less 6 ? 8 less 5 ? 8 less 2 ? 8 less 4 ? 

15. How many are 9 less 2 ? 9 less 4 ? 9 less 5 ? 9 less 7 ? 

16. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 10 
less 3 ? 10 less 1 ? 

17. How many are 11 less 9 ? 11 less 7 ? 11 less 5 ? 11 
less 3? 11 less 4? 

18. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 12 
less 4 ? 12 less 7 ? 

19. How many are 13 less 11 ? 13 less 10 ? 13 less 7 ? 13 
less 9? 13 less 5? 

20. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 14 
less 6 ? 14 less 7 ? 14 less 3 ? 

21. How many are 15 less 2 ? 15 less 4? 15 less 5? 15 
less 7? 15 less 9? 15 less 13? 

22. How many are 16 less 3? 16 less 4? 16 less 7? 16 
less 9? 16 less 11? 16 less 15 ? 

23. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12 ? 

24. How many are 18 less 2? 18 less 4? 18 less 7? 18 
less 8 ? 18 less 10 ? 18 less 12 ? 

^^. How many are 19 less 1 ? 19 leas 3 ? 19 less 5 ? 19 
less 7? 19 less 9? 19 less 16? 



SUBTBACTION. 27 

26. How manj are 20 less 5 ? 20 less 8 ? 20 less 9 ? 20 
less 12 ? 20 less 15 ? 20 less 19 ? 

27. Bought a horse for 60 doUars, and sold him for 90 dol 
lars ; how much did I gain ? 

Illustration. — 60 equals 6 tens, and 90 equals 9 tens ; 6 tens 
from 9 tens leave 3 tens, or 80. Therefore I gained 30 dollars. 

28. Sold a wagon for 70 dollars, which cost me 100 dollars ; 
how much did I lose ? 

29. John travels 30 miles a daj, and Samuel 90 miles ; what 
is the difference ? 

30. I have 100 dollars, and after I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

31. John Smith, Jr., had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest daughter, Mary, 50 
dollars, his oldest son, James, 30, and his youngest son, William, 
20 dollars ; he also paid 20 dollars for his taxes ; how many 
dollars had he remaining ? 

26i Subtraction is the taking of one number from another to 
find the difference. 

The Hinnend is the number to be diminished. 

The Subtrahend is the number to be subtracted. 

The Dirfennce, or Bemailider, is the result, or the number left 
after Subtraction. 

Note 1. — One number can be subtracted from another only when the 
units of both are of the same kind. 

Note 2. — When the two given numbers are unequal, the greater number - 
is the minuend. 

27i Sign of Subtraction is a short horizontal line, thus — , 
signifying minus, or less. It indicates that the number following 
is to be taken from the one that precedes it The expression 
6 — 2 = 4 is read, 6 minus, or less, 2 is equal to 4. 
» ■ 

26. What is subtraction ? What is the greater number ca.Wfc^'': "^Xsa^. K^ 
the less number called ? What the answer 'K — ^1 . Tl\i^ ^v^^ Q**^ 5^xj5a\x»RX>ss^'v 
What does it signify and indicate ? 



28 SUBTRACTION. 

28. When each figure in the subtrahend is less than 
the figure above it in the minuend. 

Ex. 1. Let it be required to take 245 from 468, and to find 
their difference. Ans. 223. 

oFERATioN. Wc pldcc the Icss number under the 

Minuend 4 6 8 greater, units under units, tens under tens, 

Subtrahend 2 4 5 ^^•» ^^^ draw a line below them. We then 

be^in at the ri^ht, and say, 5 units from 8 

Bemainder 2 2 3 units leave 3 units, and write the 3 in units' 

place below ; then 4 tens from 6 tens leave 
2 tens, and write the 2 in tens' place below ; and 2 hundreds from 4 
hundreds leave 2 hundreds, which we write in hundreds' place below ; 
and thus find the difference to be 223. 

29i First Method of Proof. — Add the remainder and the sub- 
trahend together, and their sum will be equal to the minuend, if 
the work is right 

Note. — This proof depends on the principle, That ike greater of am/ tw9 
numbers is equal to the less added to their aifference. 

Examples for Practice. 



•2. 


2. 


3. 




3. 


OPERATION 


PROOF. 


OPERATION. 




PROOF. 


Minuend 5 4 7 


547 


986 




986 


Subtrahend 2 3 5 


235 


763 




763 


Bemainder 312 


312 


223 




223 




Min.5 47 




Min. 


.986 


4. 


5. 


6. 




7. 


From 6 8 4 


735 


864 




948 


Take 46 2 


523 


651 




746 



8. A farmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

Ans. 114 dollars; 

9. A farmer raised 896 bushels of wheat, and sold 075 bushels 
of it; how much did he reserve? ' Ans. 221 bushels. 

"■ < 

28. How are numbers arranged for subtraction? Where do you begin to 
sahtract ? Why ? Where do you write the dlffereTvce "? — 29. What is the 
£ivt method of proving subtraction 1 The leasoix lot xSoia ^xoo^, ox q\^^>e^3&x 
pnnoq>le does it depend ? 



SUBTRACTION. 29 

10. A gentleman gave his son 3692 dollars, and his daughter 
1212 dollars less than his son; how much did he give hii 
daughter ? Ans. 2480 dollars. 

30t When any figure in the subtrahend is greater 
than the figure above it in the minuend. 

Ex. 1. K I have 624 dollars, and lose 342 of them, how 
many remain ? Ans. 282. 

OPERATION. We first take the 2 unit8 from the 4 units, 

Minuend 6 2 4 *^^ ^^ *^® difierence to he 2 units, which 

G„K*««i»^«^ Q >i o "we write below. We then proceed to take 

J^ubtrahend d4J ^^^ ^ ^^^^ ^^^ ^^^ 2 ^^^ ^^^^^ j^ . ^^^ ^^ ■ 

Remainder 2 8 2 ^®^® ^^^ * difficulty, since the 4 is greater 

than the 2, and cannot be subtracted from 
it We therefore add 10 to the 2, which makes 12 tens, and then sub- 
tract the 4 fiom the 12, and 8 tens remain, which we write below. 
Then, to compensate for the 10 thus added to the 2 in the minuend, 
we add 1 to the 3 in the next higher place in the subtrahend, which 
makes 4 hundreds, and subtract the 4 from the 6, and 2 hundreds re- 
main ; and thus find the remainder to be 282. 

Note 1. — This" operation depends upon the self-evident troth, That^ if 
any two numbers are equally increase, their difference remains the same. In 
working the example 10 tens, equal to 1 hundred, were added 'to the 2 
tens in the upper number, and 1 was added to the 3 hundreds in the lower 
number. Now, since the 3 stands in the hundreds' {^lace, the 1 added was 
in fact 1 hundred. Hence, the two numbers being equally increased, the 
difference is the same. 

Note 2. — In the operation, instead of adding 10 to the 2. in the minuend, 
1 of the 6 hundreds can be joined to the 2 tens, thus forming 12 tens ; then 
4 tens from 12 tens leaves 8 tens ; and 1 of the 6 hundreds having been taken, 
there remain only 5 hundreds ; and 3 hundreds from 5 hundreds leaves 2 
hundreds, and the result is the same as by the other process. 

31 • EuLE. — Place the less number under the greater^ so that fibres 
of the same order shall stand in the same column. 

Commencing at the right Tiand, subtract each figure of the svhtrahend 
from the figure above it. 

If any figure of the subtrahend is larger than the figure above it in the 
minuend, add 10 to that figure . of the minuend before subtracting^ and 
then add 1 to the next figure of the subtrahend. 

30. How do you proceed when a figure of the subtrahend is larger than 
the one above it in the minuend ? How do you compensate for the 10 which 
is added to the minuend ? The reason for this addition to the minuend and 
subtrahend? How does the 1 added to the subtrah.etvd.^Q^QAiL>iici<^\^«^^^ 
to the minuend ? — 31. The rule for subtractioTx'l 

3* 



80 



SUBTRACTION. 



82« Second Method of Proof. — Subtract the remainder or 
difference from the minuend, and the result will be like the 
subtrahend, if the work is right. 

Note. — This proof depends on the principle, That the tmaUer of cmy two 
numbers is equal to the larger less their difference. 

Examples fob Pbactiok. 



2. 

OPERATION. 

Minuend 3 7 6 
Subtrahend 16 7 



Remainder 2 9 



2. 

PROOF. 

376 

167 

209 



o 



Sub. 167 



OPERATION. 

531 
889 

142 



3. 

PROOF. 

531 
389 

142 



Sub. 3 8 9 



4. 



Ans. 7 7 9 



5. 



6. 



52819 



5514 



7. 



Tons. 


Gallons. 


Peclu. 


Feet 


From 9 78 ^ 


67158 


14711 


100000 


Take 199 


14 3 3 9 


9197 


90909 



9091 



8. 

Miles. 

From 6 78 95 
Take 19 9 9 9 



9. 

Dollars. 

45 67 9 8 
1^9 8 9 9 



10. 

Minutes. 

765321 

177777 



11. 

Seconds. 

555555 
17777 7 



12. 

Rods. 

From 100200300400500 
Take 90807060504030 



13. 

Acres. 

1000000000000 
999999999999 



14. From 671111 take 199999. 

15. From 1789100 take 808088. 

16. From 1000000 take 999999. 

17. From 9999999 take 1607. 



Ans. 471112. 

Ans. 981012. 

Ans. 1. 

Ans. 9998392. 



18. From 6101507601061 take 3806790989. 

Ans. 609770081^072. 



32. What is the second method of proymg Bubtractloxi'? "What is the 
reason for this method of proof, or on what prind^Va ^oe:^ Vx ^c^^xA'V 
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19. From 8054010657811 take 76909748598. 

Ans. 7977100909213. 

20. From 7100071641115 take 10071178. 

Ans. 7100061569937. 

21. From 501505010678 take 794090589. 

Ans. 500710920089. 

22. Take 99999999 from 100000000. Ans. 1. 

23. Take 44444444 from 500000000. Ans. 455555556. 

24. Take 1234567890 from 9987654321. ' 

Ans. 875308643 L 

25. From 800700567 take lOlOlOl. Ans. 799690466. 

2 6., Take twenty-five thousand twenty-five from twenty-five 
millioiis. Ans. 24974975. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. Ans. 89901. 

28. From one hundred one millions ten thousand one hundred 
one take ten millions one hundred one thousand and ten. 

Ans. 90909091. 

29. From one million take nine. Ans. 999991. 

30. From three thousand take thirty-three. Ans. 2967. 

31. From one hundred millions take five thousand. 

Ans. 99995000. 

32. From 1,728 dollars, I paid 961 dollars ; how many re- 
main ? Ans. 767 dollars. 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain, in 1815 ? Ans. 39 years. 

34. The last transit of Venus was in 1769, and the next 
will be in 1874 ; how many years will intervene ? 

Ans. 105 years. 

35. The State of New Jersey contains 6851 square miles, and 
Delaware 2120. How many more square miles has the former 
State than the latter.^ Ans. 4731. 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase? Ans. 6,122,423. 

37. In 1850 there were raised in the State of Ohio 56,619,608 
bushels of com, and in 1853, 73,436,690 bushels ; what was the 
increase? Ans. 16,817,082 bushels. 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised m New York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more l\v2LXvm^^v'fei<5^^^\Kt'^ 

Ana. 'i,^V^,\^'^\iN\^^^^ 
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SUBTRACTION. 



89. The city of New York owes 13,960,856 dollars, and 
Boston owes 1^11% fibb dollars ; how much more does New York 
owe than Boston ? Ans. 6,181,001 dollars. 

40. From five hundred eighty-one thousand take three thou* 
sand and ninety-six. Ans. 577,904. 

41. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun is ninety-five 
millions one hundred seventy-three thousand one hundred twenty- 
seven miles, and that the mean distance of Mars from the sun 
is one hundred forty-five millions fourteen thousand one hundred 
forty-eight miles. Required the difference of the distances. 

Ans. 49,841,021 miles. 

33* To subtract when there axe two or more subtra- 
hends. 

Ex. 1. A man owing 767 dollars, paid at one time 190 dollars, 
at another time 131 dollars, at another time 155 dollars ; how 
much did he then owe ? Ans. 291 dollars. 

In the first opera- 
tion, the ieverat sub^ 
trahends, having been 
properly placed, are 
added for a single sub- 
irahendy to be taken 
from the minuend. 
In the second, the sub^ 
trahends are suhstract- 
ed, as they are added, 
at one operation, thus : 
beginning with units, 



Minuend 



FIRST OPERATIONk 
Dollars. 

767 



BECOND OPXRATION. 
Dollars. 

Minuend 7 6 7 



131 
190 
155 



(131 

Subtrahends -^190 

(155 



Subtrahend 4 7 6 Remainder 2 9 1 



Remainder 2 91 



6 and 1 equal 6, which from 7 units leaves 1 unit ; passing to tens, 5 
and 9 and 3 equal 1 7 tens ; reserving the left-hand figure to add in 
with the figures of the subtrahends in the next column, the right-hand 
figure, 7, being larger than 6 tens of the minuend we add 10 to the 6, 
and, subtracting, have left 9 tens ; and, passing to hundreds, we add 
in the left-hand figure 1 reserved from the 17 tens, and also add 1, 
equal 10 tens, to compensate for the 10 added to the minuend, and 
with the other figures, 1 and 1 and 1 equal 5 hundreds, which, taken 
from 7 hundreds, leave 2 hundreds ; and 291 as the answer. 

2. E. Webster owned 6,765 acres of land, and he gave to his 
oldest bix)ther 2,196 acres, and his uncle Rollins 1,981 acres; 
bow much has he left ? Ans. 2,588 acres. 

3. The real estate of James Dow is valued at 3,769 dollars, 
and his personal estate at 2,648 dollars ; he owes John Smith 
J, 7^8 dollars, and Job Tyler 1,161 dollars ; how much is he 

iFortA F Ana. ^^b'i^ ^o^T^» 
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MULTIPLICATION- 
SI* When anj number is to be added to itself several times, 
the operation may be shortenedby a process called HnitipUcatioil. 

Ex. 1. If a man can earn 8 dollars in 1 week^ what will he 
earn in 4 weeks ? 

Illustration. — It is evident, since a man can earn 8 dollars in 1 
week, that in 4 weeks he will earn 4 times as mach, and the result 
may be obtained by addition ; thus, 84-8-|-8-|-8 »> 32 dollars ; 
or, by a more convenient process, by multiplying by 4, the number of 
times 8 dollars is to be taken ; thus, 4 times 8 dollars are S2 dollars. 
Hence in 4 weeks he will earn 32 dollars. 



MULTIPLICATION TABLE. 



2 ttmoi 


1 


are 2 


8 timefi 


1 


are 


8 


4 times 1 are 


4 


* 

5 times 1 are 


5 


2 " 


2 


" 4 


8 " 


2 


u 





4 " 2 ** 


8 


6 « 2 « 


10 


2 " 


8 


" 6 


8 " 


8 


u 


9 


4 " 8 " 


12 


5 " 3 " 


15 


2 " 


4 


" 8 


8 «' 


4 


t( 


12 


4 t< 4 ** 


16 


5 »' 4 " 


20 


2 " 


5 


" 10 


■8 « 


6 


a 


15 


4 " 6 " 


20 


5 " 6 " 


25 


2 « 


6 


" 12 


8 " 


6 


it 


18 


4 " 6 " 


24 


5 « 6 *« 


80 


2 " 


7 


" 14 


8 " 


7 


t( 


21 


4 " 7 " 


28 


5 " 7 " 


85 


2 " 


8 


" 16 


8 « 


8 


(( 


24 


4 " 8 " 


82 


6 " 8 " 


40 


2 « 


9 


" 18 


8 " 


9 


i( 


27 


4 *' 9 " 


36 


6 " 9 " 


45 


2 " 


10 


« 20 


8 " 


10 


(( 


80 


4 " 10 " 


40 


5 " 10 " 


50 


2 " 


11 


(( 22 


8 " 


11 


t( 


83 


4 « 11 " 


44 


5 " 11 " 


65 


2 " 


12 


" 24 


8 " 


12 


{( 


86 


4 " 12 ** 


48 


5 " 12 " 


60 


6 timet 


1 1 


are 6 


7 times 


1 


are 


7 


8 times 1 are 


8 


9 times 1 are 


9 


6 " 


2 


" 12 


7 " 


2 


t( 


14 


8 " 2 " 


16 


9 " 2 " 


18 


6 « 


8 


" 18 


7 " 


8 


(i 


21 


8 " 8 " 


24 


9 " 8 " 


27 


6 " 


4 


« 24 


7 " 


4 


(( 


28 


8 " 4 " 


82 


9 " 4 " 


86 


6 " 


6 


" 30 


7 " 


5 


(( 


85 


8 »' 5 " 


40 


9 " 6 « 


45 


6 " 


6 


« 86 


7 " 


6 


(I 


42 


8 " 6 " 


48 


9 " 6 " 


54 


6 " 


7 


t( 42 


7 " 


7 


(( 


49 


8 " 7 " 


56 


9 " 7 «< 


63 


6 « 


8 


« 48 


7 " 


8 


(( 


56 


8 " 8 " 


64 


9 ♦* 8 " 


72 


6 « 


9 


" 54 


7 " 


9 


(C 


68 


8 " 9 " 


72 


9 " 9 «t 


81 


6 ' " 


10 


« 60 


7 " 


10 


(4 


70 


8 « 10 " 


80 


9 " 10 .'* 


90 


6 « 


11 


" 66 


7 " 


11 


(( 


n 


8 " 11 " 


88 


9 « 11 " 


99 


6 " 


12 


« 72 


7 «* 


12 


(( 


84 


8 " 12 " 


96 


9 " 12 " 


108 


10 timet 1 


are 10 


10 times 11 


are 


110 


11 times 7 are 


77 


12 timet 8 an 


86 


10 " 


2 


" 20 


10 " 


12 


a 


120 


11 ** 8 " 


88 


12 « 4 " 


48 


10 " 
10 " 


8 
4 


« 80 

" 40 










11 " 9 " 

11 « 10 « 


99 
110 


12 " 5 " 

12 " 6 " 


00 
72 










10 " 


6 


" 50 


11 times 1 


are 


11 


11 ** 11 " 


121 


12 " 7" 


84 


10 " 


6 


" 60 


11 " 


2 


ti 


22 


11 " 12 " 


182 


12 " 8 " 


96 


10 " 
10 " 


7 
8 


" 70 
" 80 


11 " 
11 " 


8 
4 


(i 


88 
44 






12 " 9 " 
12 " 10 " 


106 
120 






10 " 


9 


" 90 


11 « 


6 


(( 


55 


12 times 1 are 


12 


12 " 11 " 


132 


10 »* 


10 


" 100 


11 " 


6 


(( 


6G 


12 " 2 " 


24 


12 ** 12 ♦* 


144 



34. How may the process of adding a number to itself aeveceJL tsas^i^ \a 
shortened ? 



1 



34 MULTIPLICATION. 

2. What cost 5 barrels of flour at 6 dollars per barrel ? 

Illustration. — If 1 barrel of flour cost 6 dollars, 6 barrels will 
cost 5 times as much ; 5 times 6 dollars are 30 dollars. Therefore 5 
barrels of flour at 6 dollars per barrel wiU cost 80 dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 5 quarts of cherries at 7 cents per quart ? 

5. What will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land^'at 10 dollars per acre. 

7. K a pint of currants cost 4 cents, what cost 9 pints ? 

8. K in one penny there are 4 farthings, how many in 9 pence ? 
In 7 pence ? In 8 pence ? In 4 pence ? In 3 pence ? 

9. If 12 pence make a shilling, how many pence in 3 shil- 
lings ? In 5 shillings ? In seven shillings ? In 9 shillings ? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 9 pounds ? 
10 pounds ? 12 pounds ? 

11." In one acre there are four roods ; how^ many roods in 2 
acres ? In 3 acres ? In 4 acres ? In 5 acres ? In 6 acres ? 
In 9 acres ? 

12. A good pair of boots is worth 5 dollars ; what must I give 
for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? For 
9 pairs ? 

13. A cord of good walnut wood may be obtsuned for 8 dollars ; 
what must I give for 4 cords ? For 6 cords ? For 9 cords ? 

14. What cost 4 quarts of milk at 5 cents a quart, and 8 gal- 
lons of vinegar at 10 cents a gaUon ? 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 weeks ? In 7 
weeks ? In 9 weeks ? 

16. K 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 thou- 
sand? 12 thousand? 

17. If 3 pairs of shoes buy one pair of boots, how many pairs 
of shoes wiU it take to buy 7 pairs of boots ? 

18. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour ? 

19. If one yard of canvas cost 25 cents, what will 12 yards 
cost? / 

Illustration. — 26 ia composed of 2 tens and 5 units ; 12 times 2 
^lF ^^ ?^ teas,- and 1% times 5 units are SO umta, ot ^ Xeua, 'I^: \ft\ia 
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added to 6 tens make 30 tens, or 800. Therefore, 12 yards will cost 
300 cents. 

20. In 1 pound there are 20 shillings ; how noiany shillings in 
3 pounds? In 4 pounds? In 6 pounds? 

21. A gallon of molasses is worth 25 cents ; what is the 
value of 2 gallons ? Of 4 gallons ? Of 9 gallons ? 

22. If 1 man earn 12 dollars in 16 days, how much would 
10 men earn in the same time? 

23. If a steam-engine runs 28 miles in 1 hour, how far will 
it run in 4 hours ? In 6 hours ? In 9 hours ? 

24. If the earth, turns on its axis 15 degrees in 1 hour, how 
far will 'it turn in 7 hours? In J.1 hours? In 12 hours? 

25. In a certain regiment there are 8 companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how many 
soldiers are there in the regiment? 

26. If 1 man walk 7 miles in 1 hour, how far will he walk 
in 8 hours? In 11 hours? In 20 hours? In 30 hours? 

« 

35. Hnltiplieation is the process of taking a number as many 
times as there are units in another^ number. 

In multiplication three terms are employed, called the Mulr 
tiplicand^ the Multiplier, and the Product 

The Multiplicand is the number to be multiplied or taken.' 

The Hultiplier is the number T)y which we multiply, and de- 
notes the number of times the multiplicand is to be taken. 

The Product is the result, or number produced by the multi- 
plication. 

The multiplicand and multiplier are often called FactOR. 

Note. — The multiplicand may be either an abstract or concrete number, 
but the multiplier must always be regarded as an abstract number. The 
product is of the same kind as the multiplicand. 

. The Sigtt of Hnltiplieation is formed by two short lines cross- 
ing each other obliquely ; thus, X« It shows that the numbers 
between which it is placed are to be multiplied together ; thus, 
7 X 5 = 35 is read, 7 multiplied by 5 is equal to 35. 



35. What is multiplication ? What three terms are employed 1 What ii 
the multiplicand ? Tho multiplier? The product? What are the mtdtir 
plicand and multiplier often (illed? The b\^ o^ m^3^^V'^:^ssa.^WJL^ ^'^Ttosx 
does it show * * ' 
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86* When the multiplier does not exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. Ans. 1225. 



OPERATION. 



Multiplicand 17 5 
Multiplier 7 

Product 12 2 5 



Having written the multiplier under the 
unit figure of the multiplicand, we multiply 
the 5 units by 7, obtaining 85 units, or 3 
tens and 5 units, and set down the 5 units 
under the 7, and reserve the 3 tens for the 
tens' column. We then multiply the 7 tens 
by 7, obtaining 49 tens, and, adding the 8 tens which were reserved, 
we have 52 tens, or 5 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the '5 hundreds, we multiply the 1 hundred by 7 ; and, 
adding the reserved 5 hundreds, we have twelve hundreds, which we 
write down in full ; and the product is 1225. • 



Examples for FRAOTiOBk 



Multiply 

By 


2. 

8756 
4 


3. 4. 

4567 7896 
3 5 


An». 


85024 


13701 39480 


5. 

56807 
5 


6. 

47893 

6 . 


7. 8. 

61657 897 6^5 
7 9 


284035 


287358 


431599 807885 


9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 
14 Multiply 


767853 by 9. 
876538765 by 8. 
7654328 by 7. 
4976387 by 5. 
8765448 by 12. 
4567839 by IL 


Ans. 6910677. 
AuR. 7012310120. 

Ans. 53580296. 

Ans. 24881935. 
Ans. 105185376. 

Ans. 50246229. 


15. Wliat cost «t)7a barrels ot flour at 7 dollars per barrel ? 

Ans. 60725 dollars. 



36. How mnst numbers be written for mnltiplioation ? At which hand do 

* you begin to multiply ? Why ? Where do you write the first or right-hand 

figure of the product of each figure in the multiplicand ? Why ? What is 

done with the tena or left-hand figure of each product ? How, thep, do you 

proceed when the multiplier does not exceed \%\ ' ' 
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■ I 

16. What cost 25384 tons of hay at 9 dollars per ton? 

Ans. 228456 dollars. 

17. If on 1 page in this book there are 2538 letters, how 
many are there on 11 pages? Ans. 27918 letters. 

87. When the multiplier exceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24. 

Ans. 18312. 

OPERATION. We write* the multiplier under the 

Multiplicand 7 6 3 multiplicand, and proceed to multiply 
Multiplier 2 4 J^^ multylicand by 4 the unit figure of 

^ the multipher, as m Art. 3d. We then, 

3 5 2 in like manner, multiply the multiplicand 
15 2 6 hy the 2 tens in the multiplier, taking 

care to write the first figure obtained by 

Product 18 312 this multiplication in tens' column, di- 
rectly under the 2 of the multiplier; 
and, adding the partial products obtained by the two multiplications, 
we find the whole product of 763 multiplied by 24 to be 18312. 

88* Rule. — Write the multiplier under the multiplicand^ arranging 
units under units, tens under tens, Spc. 

If the multiplier is one figure, muUiply each figure of the multiplicand 
in succession, beginning with the units* figure, hy the multiplier, xoriting 
the right-hand figure of each product under the figure multiplied, and 
adding the left-hand figure, if any, to the succeeding product; hut 
obsemng to write down all the figures of the last product 

If the multiplier contains more than one figure, multiply hy each figure 
separately, writing its product in a separate line, and observing to place 
the right-hand figure of each line under the figure hy which you multiply. 

Hie sum of the several products wHl he the whole product required. 

Note. — When there are ciphers between the si^ificant figures of the 
multiplier, pass oyer them in the operation, and multiply by the significant 
figures only. 



37. How do you proceed when the multiplier exceeds 12 ? Where do you 
set the first figure of each partial product ? Why ? How is the true product 
found ? —38. The general rule for multiplvca-lxoxvl Wafcw^^T^ 'kc^ ^ssj^oss^* 
between the significant figures of the mu\t\nV\et,\ww ^o ^^w^^x^iics*^'^ 

4 



88 MULTIPLICATION. 

39t First Method of Proof, — Multiply the multiplier by the 
multiplicand, and if the result is like the first product, the work is 
supposed to be right 

Note. — This proof depends on the principle, That, when ttao or more 
numbers are muUiplied iogdher, the product is the same, whatever the order of 
mulUplying them., 

Ex. 2. Multiply 7895 by 56. Ans. 442120. 

OFERATIOK. PROOF. 

Multiplicand '7 8 9.5 5 6 

Multiplier 5 6 7 8 9 5 



47370 280 

39475 504 

— 448 

Product 44 2120 .392 



Product 4 4 212 



Note. — The common mode of proof in business is to divide the product 
by the multiplier, and, if the work is right, tiie quotient will be like the mul- 
tiplicand. This mode of proof anticipates the principles of division, and 
therefore cannot be employed without a previous knowledge of that rule. 

40t Second Method of Proof — Beginning at the left hand of 
the multiplicand, add together its successive figures towards the 
right till the sum obtained equals or exceeds nine. Omit- the 
nine, and carry the excess, if any, to the next figure. Proceed 
in this way till all the figures in the multiplicand have been added, 
and write the final excess at the right hand of the multiplicand. 

Proceed in a like manner with the ihultiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place the excess of nines in their product 
at the right. 

Find the excess of nines in the product obtained by the origi- 
nal operation ; and, if the work is right, the excess thus found 



39. How is multiplication proved by the first method ? What is the rea* 
0on for this method ? What is the common mode of proof in business 1 — ' 
40, WTmt IB the second method of proving imiltip^c&tioa'^ 
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39 



will be equal to the excess contained in the product* of the ex- 
cesses of the multiplicand and multiplier. 



*\ 



Multiplicand 
Multiplier 



Ex. 3. 

12 3 4 5= 6 excess. 
2 2 3 1= 8 excess. 



12345 48 = 3 
37035 
24690 
24690 



>► Proof. 



Product 27541695 = 



Note. — This method of proof, though perhaps sufficientlj sure for com- 
mon purposes, is not always a test of the correctness of an operation. If 
two or more figures in the work should be transposed, or the value of one 
figure be just as much too great as another is too small, or if a nine be set 
down in the place of a cipher, or the contrary, the excess of nines will be 
the same, and still the work may not be correct. Such a balance of errors 
will not, however, be likely to occur. 

Examples fob Pbaotioe. 



Multiply 6 7 8 9 5 
By 3 6 

' 407370 
203685 

Ans. 2 4442 2 



5. 

78956 
4^ 

552692 
315824 

3710932 



Multiply 
By 



6. 

89325 
901 



89325 
' 8 03 9 2.5 

' Ans. 80481825 



7. 

47896 
2008 

383168 
95792 

9617516 8 



8. What cost 47 hogsheads of molasses at 13 dollars per 
hogshead? Ans. 611 dollars. 

9. What cost 97 oxen at 29 dollars each ? Ans. 2813 dollars. 



40. Is this method of proof always a true test of tbft CATt^«i\Sk»eR^ ^ «s^ 
operation ? The reason for this method of proof 1 
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10. Sold a farm containing 367 acres, at 97 dollars per acre; 
what was the amount ? Ans. 35599 dollars. 

11. An army of 17006 men receive each 109 dollars as their 
annual pay ; what is the amomit paid the whole army ? 

Ans. 1853654 dollars. 

12. If a mechanic deposit annually in the Savings Bank 407 
dollars, what will be the sum deposited in 27 years ? 

Ans. 10989 dollars. 

13. If a man travel 37 miles in 1 day, how far will he travel 
in 365 days ? Ans. 13505 miles. 

14. If there be 24 hours in 1 day, how many hours in 365 
days ? Ans. 8760 hours. 

15. How many gallons in 87 hogsheads, there being 63 gal- 
lons in each ? Ans. 5481 gallons. 

16. If the expenses of the Massachusetts Legislature be 1839 
dollars per day, what will be the amount in a session of 
109 days ? Ans. 200451 dollars. 

17. If a hogshead of sugar contains 368 pounds, how 
many pounds in 187 hogsheads? Ans. 68816 pounds. 

18. Multiply 675 by 476. Ans. 321300. 

19. Multiply 679 by 763. ' Ans. 518077. 

20. Multiply 899 by 981. Ans. 881919. 

21. Multiply 7854 by 1234. Ans. 9691836. 

22. Multiply 3001 by 6071. Ans. 18219071. 

23. Multiply 7117 by 9876. Ans. 70287492. 

24. Multiply 376546 by 407091. Ans. 153288487686. 

25. Multiply 7001009 by 7007867. Ans. 49062139937803. 

26. Multiply five hundred and eighty-six by nine hundred 
and eight. . Ans. 532088. 

* 27. Multiply three thousand eight hundred and five by 
one thousand and seven. Ans. 3831635. 

28. Multiply two thousand and seventy-one by seven hun- 
dred and six. Ans. 1462126. 

29. Multiply eighty-eight thousand and eight by three 
thousand and seven. Ans. 264640056. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. Ans. 99070437. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. Ans. 826888542. 

32. Multiply fifty thousand and one by five thousand eight 
hundred and seven. Ans. 290355807. 

33. Multiply eighty thousand and nine by nine thousand 
and sixteen. Xtv^. Tl\^^\V44. 
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34. Multiply fortj-seyen thousand and thirteen by eighty 
thousand eight hundred and seven. Ans. 379897949L 

41 • A Composite number is one produced by multiplying 
together two or more whole numbers greater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 X ^ ; 
and 24 is a composite number, since it is the product of 2 X 3 
X4. 

A Factor of any number is a name given to one of two or more 
whole' numbers greater than unity, which, being multiphed 
together, produce that number ; thus, 3 and 4 are factors of 12, 
since 3 X 4 = 12. 

42. To multiply by a composite number. 

Ex. 1. Bought 15 pieces of broadcloth, at 96 dollars per piece; 
how much did I pay £)r the whole ? Ans. 1440 dollars. 

opEBATioN. The factors of 15 are 8 and 

9 6 doUs., price of 1 piece. 5-, Now, if we multiply the 

3 price of one piece by the factor 

3, we get the price of 8 pieces ; 



noojii • r Q • ^ and then, by multiplying the 

2 8 8 dolls, pnce of 8 pieces, p^^e of 8 pieces by tL factor 

^ 5, we obtam the price of 15 



pieces, the number bought, since 
14 4 dolls., price of 15 pieces. 15 is equal to five times 8. 

^ULE. — Multiply the multiplicand by one of the factors of the mul- 
tiplievy and the product thus obtained by another^ and so on until each 
of the factors has been used as a multiplier. The last product will 
be the answer. 

Note. — The prodact of any nomber of factors is the same in whatever 
order they are multiplied. Thus, 3 X 4 »= 12, and 4 X 3 = 12. 

Examples for Pbaotiob. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. Ans. 611226. 

5. Multiply 7901 by 125, using its factors. Ans. 987625. 

6. In 1 mile there are 63360 inches; how many inches in 45 
miles? Ans. 2851200. 

7. If in one year there are 8766 hours, how many hours in 
72 years ? Ans. 631152 hours. 



41. What is a composite number 1 A factor of any numher 1 — 42. Wlh^ 
are the factors of 1 5 * How do we multipVy by «l com^wAfc \njms5qrx% ^^ 
rale f In what order may the fiictors of a compowXfe "oasB^setXife TsssJtos^«aR* 
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8. If' sound moves 1142 feet in a second, how far will it move 
in one minute ? Ans. 68520 feet 

43. Wher the multiplier is 1 with one or more ciphers 
annexed, as 10, 100, &c. 

Ex. 1. In 1 day there are 24 hours ; how many hours in 10 
days ? In 100 days ? Answers 240, 2400. 

OPERATION. The removal of a figjire one 

Multiplicand 2 4 2 4 place to the left makes the val- 

Multiplier 10 10 ^^ expressed tenfold. (Art. 7.) 

Therefore, by annexing one 

Product 2 4 2 4 «P^«' *» 24, the multipBcand, 

i-k xi_ nAn c^inn ®*ch figure 18 removed one 

Or thus, 240, 2400. pi^^e to the left, and the value 

expressed made tenfold, or multiplied by 10 ; and by annexing two 
ciphers, each figure is removed two places to the left, and the value 
expressed made one hundred-fold, or multiplied by 100. 

Rule. — Annex to the multiplicand as many ciphers as has the mul- 
tiplier. The number thus formed wiUbe the product required, 

' Examples for Practice. 

2. Multiply 2356 by 10. Ans. 23560. 

3. Multiply 5873 by 100. Ans. 587300. 

4. Multiply 7964 by 1000. Ans. 7964000. 

5. Multiply 98725 by 100000.- Ans. 9872500000. 

44t When there are ciphers on the right hand of tho 
multiplier or multiplicand, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans. 12000 dollars. 

oPEBATioir. The multiplicand may be resolved into 
Multiplicand 6 the factors 6 and 100, and the multiplier 

Multiplier 2 ^^*^ ^^^ factors 2 and 10. J^ow, it is evi- 

dent (Art. 42), if these several factors be 

Product 12 i^ultiplied together, they will produce the 

same product as the original factors 600 
and 20. Thus 6 X 2 = 12, and 12 X 100 = 1200, and 1200 X 10 =« 
12000. 



43. What is the effect of removing a figure one place to the left ? What 

is the effect of annexing a cipher ? Two ciphers ? &c. The rule when the 

multiplier is 1 with cij^hers annexed ? — 44. How do you arrange the figures 

for multiplication, when there are ciphers on the right hand of either the 

multiplier or multiplicand, or both'? Why Ciofea m\i\^^V^w^ the rignificanl 

Ggures and Annexing the ciphers produce me tme "pto^xicX.^ 
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KuLE. — Write the significant figures of the multiplier under those of 
the multiplicand^ and multiply them together. To th^ir product annex as 
many ciphers as there are on the right of both multiplicand and multiplier. 

Examples fob Practice. 

2. 3. 

Multiply 8785324 ' 713378900 
By 3 2 00 7 0080 

17570648 57070312 

26355972 49936523 



Ans. 281130368 00 49993593312000 

4. Multiply 8010700 by 9000909. Ans. 72103581726300. 

5. Multiply 700110000 by 700110000. 

Ans. 490154012100000000. 

6. Multiply 4070607 by 7007000. Ans. 28522743249000. 

7. Multiply 4110000 by 1017010. Ans. 4179911100000. 

8. Multiply twenty-nine millions two thousand nine hundred 
and nine by feiiT^ hundred and four thousand. 

Ans. 11717175236000. 

9. Multiply eighty-seven millions by eight hundred thousand 
seven hundred. Ans. 69660900000000. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. Ans. 910089999000. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. Ans. 24010024010000. 

12. Multiply two hundred millions two hundred by two mil- 
lions two thousand and two. Ans. 400400800400400. 

13. Multiply four millions forty thousand four hundred by three 
hundred three thousand. Ans. 1224241200000. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. Ans. 14122412100. 

15. Multiply fifteen millions one. hundred by two thousand two 
hundred. Ans. 33000220000. 

1 6. Multiply one billion twenty thousand by one thousand one 
hundred. Ans. 1100022000000. 

44. Wh&tistliQTuVQ^ 



u 
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DIVISION. 

45* When it is required to find how many times one number 
contains another, the process is called JJlTisioili 

Ex. 1. A boy has 32 cents, which he wishes to give' to 8 of 
his companions, to each an equal number ; how many must each 
receive ? 

Illustration. — Each must receive as many cents as 8, the num- 
ber of companions, is contained times in 32, the number of cents. We 
therefore inquire -what number 8 must be multiplied by to make 32. 
By trial, we find that 4 is the number ; because 4 times 8 are 32. 
Hence 8 is contained in 32 4 times, and each of his companions must 
receive 4 cents. 

DIVISION TABLE. 
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2. A farmer received 8 dollars for 2 sheep; what was the 
price of each? 

Illustration. — Since he received 8 dollars for 2 sheep, for 1 sheep 
he must receive as many dollars as 2 is contained times in 8. 2 is con- 
tained in 8 4 times, because 4 times 2 are 8 ; hence 4 dollars was the 
price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; what was the 
cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; how 
many did each receive ? 

5. If* 4 casks of lime cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shillings in 6 days ; what did he re- 
ceive per day ? 

7. A man can perform a certain piece of labor in 30 days; 
how long will it take five men to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what costs 1 
acre ? What cost 3 acres ? 

9. If 21 pounds of flour can be obtained for 3 dollars, how 
much ' can be obtained for 1 dollar ? How much for 8 dollars ? 
How much for 9 dollars ? 

10. Gave 56 cents for 8 pounds of raisins ; what costs 1 
pound ? What cost 7 pounds ? 

11. If a man walk 24 miles in 6 hours, how far will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar ; what costs 
1 hundred weight ? What cost 10 hundred weight ? 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse ? 

14. In 20, how many times 2 ? How many times 4 ? How 
many times 5 ? How many times 10 ? 

15. In 24, how many times 3 ? How many times 4 ? How 
many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ? In 28 ? In 56 ? In 35 ? In 
14? In 63? In 77? In 70 ? In 84? 

17. How many times 6 in 12? In 36? In 18 ? In 54? 
lA 60? In 42? In 48? In 72? In 66? 

18. How many times 9 in 27 ? In 45 ? In 63 ? In 81 ? 
In 99? In 108? 

19. How many times 11 in 22? In 55? In 77? In 88? 
In 110? In 132? 

20. How many times 12 in 36? In ^^"i ^o.l'i'^ \si^V'l 
In 120? In 144? 
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46* Diyision is the process of finding how many times one 
number is contained in another ; or the process of separating a 
number into a proposed number of equal parts. 

In division there are three principal terms : the Dividend^ the 
Divisor^ and the Quotient^ or Answer* 

The Dividend is the number to be divided. 

The Divisor is the number by which we divide. 

The (Quotient is the number of times the divisor is contained in 
the dividend ; or one of the equal parts into which it is divided.. 

When the dividend does not contain the divisor an exact num- 
ber of times, the excess is called a Rcniainder) and may be re- 
garded as a fourth term in the division. 

The remainder, being part of the dividend, will always be of 
the same denomination or kind as the dividend, and must always 
be less than the divisor. 

Note. — When the divisor and dividend arc of the same kind, the gut^ient 
will be an abstract number ; and when they are not of the same kind, the 
quotient will be of the same kind as the dividend. 

47. The Sign of Division is a short horizontal line, with a dot 
above it and another below ; thus, -t-. It shows that the number 
before it is to be divided by the number afier it Thus 6-5-2 
= 3 is read, 6 divided by 2 is equal to 3. 

Division is also indicated by writing the dividend above a short 
horizontal line and the divisor below ; thus, | := 3 is read, 6 
divided by 2 is equal to 3. 

There is a third method of indicating division, by a curved 
line placed between the divisor and dividend. Thus, the expres- 
sion 6) 12 shows that 12 is to be divided by 6. 

48, Short Division, or when the divisor does not exceed 
12. 

Ex. 1*. Divide 8574 dollars equally among 6 Ynen. 

Ans. 1429 dollars. 



46. What is division ? What are the three principal tenns in division ? 
What is the dividend ? The divisor ? What is the quotietit ? The remain- 
der'? What will be the denomination of the remainder? How does it com- 
pare with the divisor? —47: What is the first sijrn of division, and what does 
ft show? What is the second, and what doea \t aVvovr "^ ^WVvaxSa^^xiiti^ 
and what does it show 1 — 49, What U Bhort Aivmou'^ 
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oPBRATioK. "VVe first inquire how many times 

Divisor 6 ) 8574 Dividend. 6, the divisor, is contained in 8, the 

first figure of the dividend, which 

1429 Quotient ^ thousands, and find it to be 1 
^ time, and 2 thousands remammg. 

We write the 1 directly under the 8, its dividend, for the thousands^ 
figure of the quotient. To 5, the next figure of the dividend, which 
is hundreds, we regard as prefixed the 2 thousands remaining, which 
equal 20 hundreds, thus forming 25 hundreds, in which we find the 
divisor 6 to be contained 4 times, and 1 hundred remaining. We 
write the 4 for the hundreds* figure in the quotient, and the 1 hundred 
remaining, equal 10 tens, we regard as prenxed to 7, the next figure of 
the dividend, which is tens, forming 1 7 tens, in which the divisor 6 
is contained 2 times, and 5 tens remaining. We write the 2 for the 
tens* figure in the quotient, and the 5 tens remaining, equal 50 units, 
we regard as prenxed to 4, the last figure of the dividend, which is 
units, forming 54 units, in which the divisor 6 is contained 9 times. 
Writing the 9 for the wmV figure of the quotient, we have 1429 as the 
entire quotient. 

49* Rule. — Write the divisor <U the left hand of the dividend^ 
with a curved line between them, and draw a horizontal line under the 
dividend. 

Then, beginning at the left, find how many times the divisor is con^ 
tained in the fewest figures of the dividend that toill contain it, and write 
the quotient under its dividend. 

Jf there he a remainder, regard it as prefixed to the next figure of the 
dividend, and divide as before. 

Should any dividend be less than the divisor, write a cipher in the quo- 
tient, and annex another figure, if any remains, for a new dividend. 

Note 1. — When there is a remainder after dividing the last figure of the 
dividend, write it with the divisor underneath, with a line between them, at 
the right of the quotient. 

Note 2. — Prefix means to place before ; annex, to place after. 

50* First Method of Proof. — Multiply the divisor and quo- 
tient together, and to the product add the remainder, if any, 
and, if the work is right, the result obtained will equal the div- 
idend. 

48. How are the numbers arranged for short division ? At which hand do 
you begin to divide ? Why not bej^in at the ricrht, where you begrin to mul- 
tiply? Where do you write the quotient? If there is a rercv?L\VidRx ^Svsst 
dividing a fignre, what is done with it It- 4^. TYvft t\i\'^ ^w i^'^it^. ^v^^Ktfa»^^ 
Repeat the notes f 
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Note. — This method of proof depends npon the fact, that division is the 
reverse of multiplication. The dividend answers to the product, the dimwr to 
one of the factors, and the quotient to the other. 



Examples fob Pbaotice. 



2. Divide 6375 by 5. 

OPERATIOir. 

Divisor 5)6375 Dividend. 



12 7 5 Quotient 



8. 



2631254 



4. 



PROOF. 



12 75 Quotient 
5 Divisor. 



63 7 5 Dividend. 

5. 
3)7893762 4)4763256 5)3789565 



1190814 






6. 
6)87 65 38 9 



7. 
7)987635 



8. 
8)378532 



9. 10. 11. 

9)8953784 11)7678903 12)6345321 



12. Divide 479956 by 6. 

13. Divide 385678 by 7. 

14. Divide 438789 by 8. 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 

17. Divide 5678956 by 5. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 

22. Divide 1877940 by 11. 

Sum of the quotients, 



QnotlentB. 



Quotients. 

799921 • 

55096f 

548481 

1865291 

95813l|j 

RSIXL. 

1 

6 
6 
3 
2 

9 



2084732 27 



m How is short division proved 1 Of ^rhat is division the reverse ? To 
what do the three terms in division ans^« vti TiwiV^^YLQa-^assa-^ 'WRaX,>Ssfi».^ 
is the reason for this proof of division *? 
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23. Divide 944,580 dollars equally among 12 -men, and what 
will be the share of each ? Ans. 78,715 dollars. 

24 Divide l54,503 acres of land, equally among 9 persons. 

Ans. 17,167 acres. 

25. A plantation in Cuba was sold for 7,011,608 dollars, and 
the amount was divided among 8 persons. What was paid to 
each person ? Ans. 876,451 dollars. 

26. A prize valued at 178,656 dollars is to be equally divided 
among 12 men ; what will be the share of each ? 

Ans. 14,888 dollars. 

27. Among 7 men, 67,123 bushels of wheat are to be dis- 
tributed ; how many bushels will each man receive ? 

Ans. 9,589 bushels. 

28. If 9 square feet make 1 square yard, how many yards in 
895,347 square feet ? Ans. 99,483 yards. 

29. A township of 876,136 acres is to be divided among 8 per- 
sons ; how many acres will be the portion of each ? 

Ans. 109,517 acres. 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does each 
receive ? Ans. 371 dollars. 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings ? Ans. 1315 dollars. 

51. long Dirision, or, in general, when the divisor ex- 
ceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 
7 children ; how much did each receive ? Ans. 128 dollars. 

OPERATION. Having set down the divisor 

Dividend *^^ dividend as in short divi- 

T^-' rT\of\iy'/-tnor\ a* * sion, we draw a curved line at 

Divisor 7)896(128 Quobent ^^^ '^g^^ ^^ ^^^^ dividend, to 

^ mark the place for the quo- 

■^ 9 tient. We then inquire how 

many times 7, the divisor, is 
^ ^ contained in 8, the first figure 

^ Q of the dividend, which is hun- 

dreds; and, finding it to be 1 
^ ^ hundred times, we write the 1 

for the hundreds* figure in the 

51. What is long division? The difference between lonq: division and 
short division 1 How. do you arrange the numbers for long division ? What 
do you first do after arranging the nnmbera for lon^ d\vv&vOT\.'\ "Woksa ^ 
you place the figures of the quotient? 

4 
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quotient, and multiply the divisor, 7, by it, writing the produet, 7, undei 
the 8, from which we subtract it, and to the remainder, 1, annex the 
9 of the' dividend, making 19 tens. We now inquire how many times 
7 is contained in the 19, and write the 2 obtained for the tens* figure 
of the quotient. We then multiply the divisor by it, and place the 
product under the 19, and subtract as before ; and to the remainder, 
5, we annex the 6 of the dividend, making 56 units. We proceed 
next to find the unils^ figure, and, after subtracting the product of the 
divisor multiplied by it from 56, find there is no remamder. Hence 
each one of the 7 children must receive 128 dollars. 

Note. — The preceding example and the four that follow are usually 
performed by short division, but are here introduced to illostiate more clearly 
the method of operation by long division. 

Examples fob Pbactioe. 

2. Divide 1728 by 8. Ans. 216. 

3. Divide 987656 by 11. Ans. 89786|^. 

4. Divide 123456789 by 9. Ans. 13717421. 

5. Divide 390413609 by 12. Ans 32534467TiS^. 

Ex, 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each ? Ans. 248 dollars. 

oPERATioir. We first inquire how 

Dividend. many times 19, the divisor, 

Divisor 19)4712(248 Quotient js contained in 47, the two 

3 g lefl-hand figures of the div- 

idend ; and, finding it to be 

9 1 2 times, we write the 2 in 

7 6 the quotient, multiply the 

divisor by it, and subtract 

15 2 the product from the 47 ; 

15 2 and to the remainder, 9, 

annex 1, the next figure of 

the dividend, making 91. We next inquire how many times 19 is con- 
tained in 91, place tne number, 4, in the quotient^ then multiply and* 
subtract as before, and to the remainder, 15, annex 2, the last figure 
of the dividend, and, proceeding in like ^manner as before, after finding 
the quotient figure, there is no remainder. Hence the share of each 
of the 19 sons is 248 dollars. This illustration, except in omissions, is 
essentially like the preceding one. 

51. After the quotient figure is ibnnd, what is the next thins: you do? 
Where do you place the product ? What do yon next do ? What is the 
next step ? How do yon then pioeeedl la long division the same in prin* 
<^I0 as short division ? 
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* 

Si* Rule. — Write the divisor and dividend as in short division^ 
and draw a curved line at ike right hand of the dividend. 

Then inquire how many times the divisor is contained' in the fewest 
figures on the left hand of the dividend that will contain it, and write the 
result at the right hand of the dividend for the first quotient figure, 

MvMply the divisor by the quotient figure, and subtract the product 
from (hefigvares of the dividend used, and to the remainder annex the next 
figure of the dividend. 

Find how many times the divisor is contained in the ^number thus 
formed; unite the figure denoting it at the right hand of the former 
quotient figure. 

Thus proceed until aU the figures of the dividend are divided. 

Note 1. — If, when a figure is brought down, the number formed will not 
contain the divisor, a cipher must be placed in the quotient, and another 
figure of the dividend brought down, and so on until the number is large 
enough to contain the divisor. 

Note 2. — If there is a remainder after dividing all the figures of the 
dividend^ it must be written as directed in ^e preceding rule. (Art 49, 
Note 1.) 

Note 3. — The proper remainder is in all cases less than the divisor. If, 
in the course of the operation, it is at any time found to be as laige as, of 
larger than, the divisor, it will show that there is an error in the work, and 
that the quotient figure should be increased. 

Note 4. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger than the part of the dividend used, it shows that 
the quotient figure is too large, and must be diminished. 

53* Second Method of Proof.- — Add together the remainder, 
if any, and all the products that have been produced by multiply- 
ing ihe divisor by the several quotient figures, and the result will 
be like ihe dividend, if the work is right 

54. Third Method. — Subtract the remainder, if any, fixjm the 
dividend, and divide the difference by the quotient The result 
will be like the original divisor, if the work is right 

Note. — The first method of proof (Art 50) is usually most conven- 
ient 



52. The rule for long division ? How may you knew when the quotient 
figure is too small ? How may you know when it is too large ? — 53. What 
is the second method of proof? — 54. What is the iV'iTd TaRXVvsA^ ^^OlVsv^.^ 
division be proved by the firat method of pTOol ^Avt. I&O"^ ^ 
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Examples fob Pbactiob. 

Ex. 7. How many times is 48 contained in 28618 ? 



OPERATION. 

Dividend. 
Divisor 48)28618(596 Quotient 
240 


Aur. 596. 

PROOF BY MULTIPLICATIO& 

5 9 6 Quotient 
4 8 Divisor. 


461 
432 




4768 
2384 


298 
288 




28608 

1 Remainder. 


1 Remainder. 


2 8 618 Dividend. 


8. 

OPERATIOir. 

Dividend. 
Divisor 26)5698(219 
♦+5 2 

49 
+2 6 


Quotient. 


• 
PROOF BY ADDITION. 

52 ) 
2 6 )• Products 
234) 

4 Remainder. 


^ -^ 238 
+2 3 4 




5 69 8 Dividend. 


+4 Remainder. 


« 


9. 

OPERATION. PROOF BY DIVTRTOK. 

Dividend. Dividend. 

DiTlsor 144)13824(96 Qaotlent 96)13824(144 DiTte 

1296 96 


864 
864 




422 

884 




\ 


884 
884 


10. Divide 8276 by 14 


m 


• 

Qaotients. Bon. 

234 


11. Divide 6205 by 17. 


» 


365 



* Tbia sign of addition denotes tbe Beiyen\ v^toOluc^^ \a \)« oddod. 
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12. Divide 3051 by 21. 

13. Divide 190850 by 25. 

14. Divide 218579 by 42. ' 

15. Divide 9012345 by 31. 

16. Divide 6717890 by 98. 

17. Divide 4567890 by 19. 

18. Divide 1357901 by 87. 

19. Divide ^988891 by 77. 

20. Divide 9999999 by 69. 

21. Divide 867532 by 59. 

22. Divide 167008 by 87. 

23. Divide 345678 by 379. 

24. Divide 3456789567 by 987. 

25. Divide 8997744444 by 345. 

26. Divide 4500700701 by 407. 

27. Divide 6789563 by 1234. 

28. Divide 78112345 by 8007. 

29. Divide 34533669 by 9999. 

30. Divide 99999999 by 3333. 



Quotient!. 

145 

7634 

5204 

290720 

68549 

240415 

15608 

129725 

144927 

14703 

1919 

912 . 

3502319 

26080418 

11.058232 



86268755 
8428688 



Bern. 

6 



11 

25 

88 

•5 

5 

66 

36 

55 

55 

30 

714 

234 

277 

95 

4060 

7122 



962 

480 

22346 

2295060 

200210510 



31. Divide 47856712 by 1789. 

32. Divide 345678901765 by 4007. 

33. Divide 478656785178 by 56789. 

34. Divide 678957000107 by 10789561. 62927 

35. Divide 990070171009 by 900700601. 1099 

36. Divide three hundred twenty-one thousand three hundred 
dollars equally among six hundred seventy-five men. Ans. 476. 

37. Four hundred seventy-one men purchase a township con- 
taining one hundred eighty-six thousand forty-five acres; what 
is the share of each ? Ans. 395 acres. 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? Ans. 763 dollars. 

39. Divide forty-two thousand four hundred thirty-five bushels 
of wheat equally among one hundred twenty-three men. 

Ans. 345 bushels each. 

40. A prize, valued at one hundred eighty-four thousand seven 
hundred seventy-five dollars, is to be divided equally amonj? four 
hundred seventy-five men ; what is the share of each ? Ans. 389. 

41. A certain company purchased a valuable townshi^j for 
nine millions six hundred ninety-one t\io\ifeax\\ €\^cA. \ss«!»^^^ 
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thirty-six dollars ; each share was valued at seven thousand 
eight hundred fifly-four dollars; of how many men did the 
company consist ? Ans. 1234 men. 

42. A tax of thirty millions fifty six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety-seven towns ; what sum must each town pay ? 

Ans. 65d8^f|f dollars. 

55* When the diyisor is a composite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
iollars ; what was the cost of each piece ? Ans. 96 dollars. 

OPERATION. The factors of 15 are 3 

3 ) 14 4 dolls., cost of 15 pieces, and 5. Now, if we divide 

the 1440 dollars, the cost of 

5 ) 48 dolls., cost of 5 pieces. 1^^'^?*' \^' "^L""^^^ 
'_ ' ^ 480 dollars, the cost of 6 

^ ^ - „ X i» 1 • pieces, because there are 5 

9 6 dolls., cost of 1 piece. ^j^^^ 3 Jq 15. Then, divid- 
ing 480 dollars, the cost of 5 pieces, by 5, we get the cost of 1 piece. 

Rule. — Divide the dividend by one of the factors^ and the quotient 
ihtis found by another, and thus proceed till every factor has been made 
a divisor. The last quotient toiU be the true quotient required. 

EXAMFLES FOB PbAOTICS. 

QuotientB. 

2. Divide 765325 by 25 = 5 X 5 80613 

3. Divide 123396 by 84 = 7 X 12. 1469 

4. Divide 611226 by 81, using its factors. 7^46 

5. Divide 987625 by 125, using its factors. 7901 

6. Divide 17472 by 96, using its factors. 182 

7. Divide 34848 by 132, using its fectors. 264 

56. To find the true remainder when there are several 
remainders in the operation. 

Ex. 1. How many months of 4 weeks each are tljere in 298 
days, and how many days remaining ? 

Ans. 10 months and 18 days. 



6R. What are the factors of 15? What do you get the cost of, in this 
example, when yon divide by the factor ^% What, vrhen you divide by 5 ? 
fVhjr f The rale for dividing by a comvoaite liumYjw 'K 
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* ) " 9o ^e first divide the 298 by 7, 

4^42 4 days ? ^'^^ ^^^® ^^ weeks and a re- 

l ^ ^ > 18 days, mainder of 4 days. Then, since 

1 0, 2 weeks } 4 weeks make 1 month, we di- 

tide the 42 by 4, and have 10 
months and a remainder of 2 weeks. Now, to find the true remainder 
in days, we multiply the 2 weeks by 7, because 7 days make a week, 
and to 'the product add the 4 days ; thus 2 X 7 »= 14, and 14 -^4 = 18 
days, for the true remainder. 

Rule. — MviUiply each remainder, except the first, by aU the ^visors 
preceding the one which produced it ; and the first remainder being added 
to the sum of the products, the amount will be the true remainder. 

Note. — There will be but one product to add to the first remainder when 
there are only two divisors and two remainders. 

Ex. 2. Divide 789 by 36, using the factors 2, 3, and 6, and 
find the true remainder. Ams. 33. 

OPERATIOI7. Dividing by 2 

2)789 5 X 3 X 2 =30, 1st Prod, gives 394 twos, 

3 7894 1 1st Rem 1X2=2, 2d Prod, and 1 unit re- 
^;_5yj, 1, 1st item. 1st Rem. paming; divid- 

6 ) 1 3 1, 1, 2d Rem. — ing the <tros by 8 

2 1, 5, 3d Rem. 83, true Rem. |^^ i two ^ 2 

remaining; and 
dividing the sixes by 6 gives 21 thirty-sixes, and 5 sixes => 80 re- 
msuning ; therefore 1 -{- 2 -{- 80, or 88, is the true remainder. 

Examples for Practice. 

3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. Ans. 54. 

4. Divide 5348 by 48, using the fi^ctors 6 and 8, and find the 
true remainder. Ans. 20. 

5. Divide 5873 by 84, using the factors 3, 4, and 7, and find 
the true remainder. Ans. 77. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. Ans. 405. 

57. When the divisor is 1, with one or more ciphers at 
the right.* 

Ex. 1. Divide 356 dollars equally among 10 men ; what will 
each man have ? Ans. 35-^1^ dollars. 

56. When there are several remainders, what is the rule for finding the 
true remainder ? The reason for this rule 1 
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m 

OPERATION. To multiply by 10 we annex one 

1 10)3516 cipher, whick removes each figure one 

. place to the left, and thus makes the 

Quotient 3 5, 6 Rem. value denoted tenfold. Now, if we 
Or thus 3 5 16. reverse the process, and cut off the 

' ' right-hand figure of the dividend by a 

line, we remove each remaining figure one place to the rights and con- 
sequently diminish the value denoted the same as dividing by 10. The 
figures on the left of the line are the quotient, and the one on the right 
is the remainder, which may be written over the divisor, and annexed 
to the quotient. Hence the share of each man is 95^ dollars. 

£XAMFLES FOR PRACTICE. 

Qaotient R«n. 

2. Divide 6892 by 10. 689 2 

3. Divide 4375 by 100 75 

4. Divide 24815 by 1000. 815 

5. Divide 987654321123 by 100000000. 54321123 

58. When the divisor has one or more ciphers on the 
right, and is not 10, 100, &c. 

Ex. 1. If I divide 5832 pounds of bread equally among 600 
soldiers, what is each one's share ? Ans. 9|^ pounds. 



OPERATION. 



, The divisor, 600, may be re- 

1 I ) 58|3 2 solved into the factors 6 and 100. 

6)58, 32, 1st Rem. ^^^ ^^.^ divide by the factor 100, 

<. 1 ' hy cuttmg oli two figures at the 

9, 4, 2d Rem. "gtt, and get 58 for the quotient 

r^., /jiAAXKQiQo ^^^ ^'2 ^<^r a remainder. We 

Or thus, 6 I )58|32 then divide the quotient, 58, by 

9 4 3 2 ^^® other factor, 6, and obtain 9 

' for the quotient and 4 for a re- 

mainder. The last remainder, 4, being multiplied by the divisor, 100, 
and 32, the first remainder, added, we obtain 482 for the true remsunder 
(Art. 56). Hence each soldier receives 9^^ pounds. 

59« Rule. — Cut off the ciphers from the divisoTy and the same 
number of figures from the right of the dividend. 

Then divide the remaining figures of the dividend by the remaining 
figures of the divisor. 

57. How do you divide by 10? How does it appear that this divides the 
number by 10 ? — 58. How do you divide by 600 in the example 1 How 
does it appear that this divides the number ? — 69. The general rule ? 



QUESTIONS INVOLVING FBACTIONS. ffl 

Note- — When by the operation there is a last remainder, to it mast be 
annexed the figures cat otf from the dividend to form the true remainder. 
Should there be no last remainder, then tiie significant figures, if any, cut 
off from the dividend, will form the true remainder. 

Examples for Practice. 

QaotlentB. Rem. 

2. Divide 3594 by 80. - 44 74 

3. Divide 79872 by 240. 332 192 

4. Divide 467153 by 700. 667 253 

5. Divide 13112297 by 8900. 2597 

6. Divide 71897654325 by 700000000. 497654325 

7. Divide 3456789123456787 by 990000. 306787 

8. Divide 967231731328000 by 1020000000. 411328000 

9. Divide 38166405115000 by 1600000000. 5115000 

10. Divide 18191618562300 by 1000000000. 618562300 

11. Divide 4766666000000 by 55550000000. 44916000000 



QUESTIONS INVOLVING FRACTIONS. 

60* If a unit or individual thing is divided into equal paits, 
each of the parts is called a Fraction of the number or thing 
divided. Hence 

A Fraction is one or more equal parts of a unit. 

Illustrations. — 1. When any number or thing is divided into 
ttoo equal parts, one of the parts is called one half, and is written 
thus: \, 

2. TSHien any number or thing is divided into three equal parts, one 
of the parts is called one third (^) ; two of the parts are called tico 
thirds (J). 

3. When any number or thing is divided into four equal parts, 
oT)€ of the parts is called one fourth (^) ; three of the parts, three 
fourths (f). 

4. When any number or thing is divided into fve equal parts, one 
of the parts is called one ffh (^) ; two parts, two ffihs (f ) ; three 
parts, three fifths (|) ; and fovar parts, four fifths (^). 

60. What is a fraction ? What is meant by one half of any number or 
thing 1 How is it written ? What is meant by one third, and how is it 
written ? What by one fourth, and how written ? What by one fifth, and 
how written 1 What by four fifths, and how written ? How do you find one 
half of any number 1 How one third ? How one fourth ? &c. How many 
halves make a whole one ? How many thirds ? How many iburtha \ Ha^ 
many fifths ? 



58 QUESTIONS INVOLVING FRACTIONS. 

5. When any number or thing is divided into tix equal parts 
^hat is one of the parts called ? Two parts ? Five parts ? 

6. When a number or thing is divided into 7 equal parts, 
what is 1 part called ? 2 parts ? 3 parts ? A parts ? 5 parts ? 
6 parts? 

7. When a number or thing is divided into 9 equal parts, 
what IS 1 part called ? 2 parts ? 4 parts ? 5 parts ? 7 parts ? 
8 parts? 

8. What is l^of 4? Of 8? Of 16? Of 20? Of 28? 
Of 32? 

d. What is 1 third of d? Ofl2? Ofl5? Of27? Of30? 
Of 36? Of 60? 

10. What is 1 fourth of 8? Of 16? Of 20? Of 24? Of 
40 ? Of 48 ? Of 100 ? 

11. What is 1 Jifth of 10? Of 25? Of 30 ? Of 35 ? Of 
45? Of 50? Of 55? Of 65? 

12. What is 1 sixth of 12? Of 18? Of 30? Of 42? Of 
60? Of 72? Of 90? 

13. How many fourths in 1 apple ? 

14. How many fourths in 2 apples? In 3 apples? In 8 
apples? In 16 apples? 

15. How many fifths in 1 barrel of flour ? In 3 barrels ? In 
5 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fifths of a kite, and his brother Thomas the 
remainder. How many fifths does Thomas own ? 

Illustration. — Since there are 5 fifths in the kite, if James 
owns 3 fifths, there will remain for Thomas 5 fifths ({) less 3 fifths 
(f ) =-» 2 fifiihs. Ans. 2 fifi^hs. 

18. From a load of hay I sold 4 sevenths ; how many sev- 
enths remain ? 

19. John Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the parish ; how much did he reserve 
for himself? 

20. John Smith gave 2 ninths of his farm to^ his son, 3 ninths 
to his daughter, and the remainder to his wife ; how many ninths 
did his wife receive ? 

Illustration. — Since he gave 2 ninths (f) to his son, and 3 
ninths (I) to his daughter, he gave them both -J -{- 1 = f ; and 
since there are 9 ninws ({^) in the farm, his wife must have re* 
eelred f — | -=|- Ans. 4. 
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21. In a certain school ^ of the pupils stadj grammar, -^ 
study arithmetic, -^ geography, and die remainder philosophy. 
What part of the school study philosophy ? 

22. J. Dow spends j- of his time in reading, ^ in labor, and ^ 
in visiting. How large a portion of his time remains for eating 
and sleeping ? 

23. If a yard of cloth cost 8 dollars, what cost ^ of a yard ? 
"What cost f of a yard ? 

Illustration. — If 1 yard cost 8 dollars, J of a yard will cost \ of 
8 dollars = 2 dollars ; and if ^ of a yard cost 2 dollars, |- will cost 
three times as much, or 6 dollars. Ans. 6 dollars. 

24. If an acre of land cost 24 dollars, what will ^ of an acre 
cost ? What will f cost ? 

25. When 96 cents are paid for a bushel of rye, what cost -f^ 
of a bushel ? 

26. If -1^ of a barrel of flour cost 2 dollars, what cost ^ of a 

•barrel ? 

Illustration. — If -^ cost 2 dollars, ^ will cost 4 times 2 dollars 
SB 8 dollars. Ans. 8 dollars. 

27. If j> of an acre of land cost 24 dollars, what will j- of an 
acre cost ? 

28. If ^ of a hogshead of molasses cost 11 dollars, what will a 
hogshead cost ? 

29. If |- of an acre of land cost 21 dollars, what cost |- of an 
acre ? What cost an acre ? What cost 10 acres ? 

Illustration. — If -J cost 21 dollars, 4 will cost ^ of 21 dollars, 
and ^ of 21 dollars is 3 dollara; and |^ will cost 8 times 3 dollars, or 
24 dollars, and 10 acres will cost 10 times 24 dollars, or 240 dollars. 

Ans. 240 dollars. 

30. If -^ of a hogshead of sugar cost 18 dollars, what costs 1 
hogshead ? What cost 4 hogsheads ? 

31. If |- of a barrel of apples cost 150 cents, what costs a 
barrel ? What cost 10 barrels ? 

32. When 49 dollars are paid for -^ of a ton of potash, what 
must be paid for 2 tons ? 

33. How many half-barrels of flour are there in 2 and a half 
(2i) barrels? 

Illustration. — Since 1 barrel contains 2 halves, 2 barrels will 
contain 2 times 2 halves, or 4 halves, and tbQ I b^lf added make» 5 
balves. Ans. -1. 

34. How many half-bushels in 4} bushels of o«Lt&^. "^ ^\ 
bushels ? In 7 j^ bushels ? In 9^ \>UB\iC^\ft^ 
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35. How many eighths of a dollar in 2 j- dollars ? In 4f dol- 
lars ? In 7^ dollars ? In 9^ dollars ? In 12^ dollars ? 

36. How many tenths of an ounce in 4^ ounces ? In 5y^|, 
ounces ? In 8^ ounces ? In 10^ ounces ? 

37. How many barrels of wine in 6 half (f ) barrels ? 

Illustration. — Since it takes 2 halves to make one whole one, 
there will be as many whole barrels in 6 half-barrels as 2 is contained 
times in 6, or 3 barrels. Ans. 3 barrels. 

38. How many firkins of butter in f firkins ? In ^ firkins ? 

39. How many whole numbers in4^? InJ^? In^? 

40. How many whole numbers in J^ ? In f ? In -^ ? In *y^ ? 

41. If a skein of silk is worth 3^ cents, what are 6 skeins 
worth ? 

Illustration, -^f 1 skein is worth 3^ cents, 6 skeins are worth 
6 times as much ; 6 times 3^ are equal to 6 times 3 and 6 times ^ ; 
6 times 3 »s 18 ; 6 times ^ =ia ^ =a 3 ; 18 cents -|~ 3 cents = 21 cents. 

Ans. 21 cents. 

42. Bought one pair of boots for 6^ dollars ; what must I pay 
for 4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

43. Paid 12^ cents for one pound of cloves ; what will 6 
pounds cost? 10 pounds? 12 pounds? 

44. If one pound of butter is worth 12 cents, what are 4j 
pounds worth? 

Illustration. — If 1 pound is worth 12 cents, 4^ pounds are 
worth 4^ times as much; 4^ times 12 cents are equal to 4 times 12 
cents and ^ of 12 cents; 4 times 12 cents are 48 cents, and ^ of 12 
cents is 6 cents ; 48 cents and 6 cents are 54 cents. Ans. 54 cents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7^ pounds ? For 8^ pounds ? For 9^ pounds ? 

46. Bought 1 pound of coffee at 16 cents ; what will 5^ pounds 
cost ? 3^ pounds ? 5^ pounds ? 6^ poimds ? 

47. If 1 yard of cloth is worth 20 cents, what is the value of 
16 J yards ? 12^ yards ? 8^ yards ? 11^ yards ? 

48. If li}> bushels of com cost 120 cents, what will 1 bushel 
cost ? 

Illustration. — 1^ bushels = -f bushels. Now, if •} cost 120 
cents, ^ will cost ^ of 120 cents, or 40 cents ; and ^, or a whole bushel, 
will cost 2 times 40 cents, or 80 cents. Ans. 80 cents. 

49. If 2f poondf of coffee oost 60 qents, what will ) pound 
cost ? 
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Illustration. — 2^ pounda = y pounds. If y cost 60 cents, -J 
will cost -^ of 60 cents, or 5 cents ; and ^j or a pound, will cost 5 times 
5 cents, or 25 cents. Ans. 25 cents. 

50. How many times -will 60 contain 2f ? 

51. Paid 54 dollars for 7f barrels of oil ; what cost one bar- 
rel? * Ans. 7 dollars. 

52. How many times is 7^ contained in 54 ? 

53. How many cords of wood at 5^ dollars per cord, can be 
bought for 66 dollars ? 

54. How many times will 66 contsun 5^ ? 

55. Gave forty dollars for 6f yards of broadcloth ; what cost 
1 yard? 

56. How many times is 6§ contained in 40 ? 

57. The distance between two places is 110 rods. I wish to 
divide this distance into spaces of 5^ rods each. Required the 
number of spaces ? 
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CONTRACTIONS IN MULTIPLICATION. 

61. To multiply by 25. 

Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

OPERATION. "VVe multiply by 100, by annex- 

4)87658100 ing two cipners to the multipU- 

oiftt A K c% K T» J X cand; and since 25, the multi- 
21914 5 2 5 Product ^^^^^ -^ ^^^ ^ j-^^ ^ 100, 

we divide by 4 to obtain the true product 
Rule. — Annex two ciphers to the mvUiplicandy and divide it by 4m 

* If the principles on which these contractions depend are considered 
too difficnlt for the young pupil to understand at this stage of his progress, 
they may be omitted for the present, and attended to when he is farther 
advanced. 



61. The role for mnltiplyiDg by 25 ? The reason foe thi^ T^^^ 

6 
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Examples fob Practice. 

2. Multiply 76589658 by 25. Ans. 1914741450. 

3. Multiply 567898717 by 25. • Ans. 14197467925. 

4. Multiply 123456789 by 25. Ans. 3086419725. 

62. To multiply by 33i. 

Ex 1. Multiply 87678963 by SS^. Ans. 2922632100. 

oPKRATioH. We multiply by 100, as be- 

8)8767896300 fore; and since 8S^, the multi- 

plier, is only one third of 100, 

2922632100 Product we divide by 8 to obt^ the true 

product. 

Bulk. — Annex two ciphers to the multiplicand^ and divide itby S, 

Examples fob Pbactioe. 

2. Multiply 356789541 by 33^. Ans. 11892984700. . 

3. Multiply 871132182 by 33f Ans. 29037739400. 

4. Multiply 583647912 by 33^. Ans. 19454930400. 

«3. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. Ans. 987067250. 

OPERATION. ^g multiply by 1000, by an- 

8)789 6538000 nexing three ciphers to the 

QQ^/x/sTOKA T> ji X multiplicand ; and ance 1 25, the 
987067250 Product multipUer, is only one eighth of 
1000, we divide by 8 to obtain the true product. 

Bulk. — Annex three ciphers to the multiplicand, and divide ii by 8. 

Examples fob Pbactice. 

2. Multiply 7965325 by 125. Ans. 995665625. 

3. Multiply 1234567 by 125. Ans. 154320875. 

4. Multiply 3049862 by 125. Ans. 381232750. 

62. The rule for multiplying by 33 J 1 The reason for this rule 1 — 63. The 
rale for maltiply'mg by 1 25 ? The reason for the rale ? 
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64i To multiply by any number of 9's. 

Ex. 1. Multiply 4789653 by 99999. Ans. 478960510347. 

oFERATioN. By adding 1 to any number 

478965300000 composed of nine^, we obtain a 

4 7 8 9 6 5 3 nmnber expressed by 1 with as 

many ciphers annexed as there 

47896 510347 Product, are nines in the number to 

which the 1 is added. Thus, 
999 -|- 1 SB 1000. Therefore, annexing to the multiplicand as many 
ciphers as there are nines in the multiplier is the same, as multiplying 
the number by a multiplier too large by 1 , and subtracting the number 
to be multiplied from this enlarged product will give the true product. 

BuLE. — Annex as many ciphers to the mvUipHcand as there are 9*s 
in the midtiplier, and from this number subtract the number to he mul- 
tiplied. 

Examples fob Pbactice. 

2. Multiply 1234567 by 999. Ans. iS33332433. 

3. Multiply 876543 by 999999. Ans. 876542123457. 

4. Multiply 999999 by 999999. Ans. 999998000001. 

contractions in division. 

<5. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ans. 49382^^1^ 

OPERATION. Multiplying the dividend by 4 makes 

1234567 it four times as great ; therefore, to ob- 

4 tain the true quotient, we must divide by 

100, a divisor four times as great as the 

4 9 3 8 2| 6 8 Quotient, true one. This we do by cutting off two 

figures on the right. 

BuLE. — Multiply Uie dividend by 4, and divide the product by 100. 

Examples fob Practice. 

2. Divide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. Ans. 55157. 

4. Divide 899999 by 25. Ans. 35999,^. 



64. The rule for mnltiplying by any number of 9's ? The reason for the 
nile ? — 65. The rale for dividing by 2& t The teaaon fot tbi^ t^i^'V 
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66. To divide by 33^. 

, Ex. 1. Divide 6789543 by 33 J. Ans. 203686/^^ 

OPERATION. , Multiplying the dividend by 3 makes 

6789543 i' three tii^es as great ; therefore, to 

3 obtain the true quotient, we must divide 

by 100, a divisor three times as great 



203686|29 Quotient as the true one. This is done by cut- 
ting off two figures on the right. 

Rule. — Multiply the dividend by S, and divide the product by 100. 



Examples fob Practice. 

2. Divide 987654321 by 33J. Ans. 29629629-^^^ 

3. Divide 8712378 by 33i. Ans. 261371 AV 

4. Divide 4789536 by 33J. Ans. 143686^^^. 

5. Divide 89676 by 33J. Ans. 2690/oV 

6. Divide 17854 by 33 J. Ans. 535^%. 

67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997^^. 

OPERATION. Multiplying the dividend by 8 makes 

9874725 it eight tunes as great ; therefore, to ob- 

g tain the true (]^uotient, we must divide 

by 1000, a divisor eight times as great 



7 8 9 9 7|8 Quotient as the true one. We do this by cut- 
ting off three figures on the right. 

Rule. — Multiply the dividend by 8, and divide the product by 1000. 

Examples fob Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250*^ by 125. , Ans. 3830106. 

4. Divide 591234875 by 125. Ans. 4729879. 

5. Divide 489648 by 125. Ans. 3917^^. 

6. Divide 836184 by 125. Ans. 6689^VV 

66. The rule for dividing by 33| 1 The reason for the rale ?— 67. The 
ru/e /or dividing by ] 35 ? The reason foT the rule % 
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MISCELLANEOUS EXAMPLES, 

INYOLYINa THE FOBEGOINa BULBS. 

1 

1. A bought 73 hogsheads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead ; what did he 
gain ? Ans. 584 dollars. 

2. B bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain ? 

Ans. 25088 dollars. 

3. N. Gage sold 47 bushels of com at '57 cents per bushel, 
which cost him only 37 cents per bushel ; how many cents did 
he gain ? Ans. 940 cents. 

4. A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound ; how many 
cents did he lose i Ans. 1530 cents. 

5. A tavemer bought 29 loads of hay at 17 dollars per load 
and 76 cords of wood at 5 dollars a cord ; what was the amount 
of the hay and the wood ? Ans. 873 dollars. 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gallons 
of molasses at 28 cents per gallon, 16 pounds of tea at 76 cents a 
pound, and 107 pounds of coffee at 14 cents a pound ; what was 
the amount of my bill ? Ans. 4257 cents. 

7. A man traveled 78 days, and each day he walked 27 miles ; 
what was the length of his journey ? Ans. 2106 miles. 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be traveled ? 

• Ans. 61 miles. 

9. What cost a farm of 365 acres at 97 dollars per acre ? 

Ans. 35405 dollars. 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each ; what was paid for all ? 

Ans. 42884 dollars. 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income 
of the orchard ? Ans. 7665 dollars. 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in paymewt \v^ %wi^ ^^xsvr^ ^ <s<&ftk 

6* 
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hundred-dollar bill ; how many dollars must Ames return to 
Peabodj? -^ Ans. 37 dollars. 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of his best fish at 6 dollars per quintal, 14 bushels of rye 
at 1 dollar per bushel, and 5 mill-saws at 16 dollars each ; in part 
payment for the above articles, I sold him eight thousand feet of 
boards at 15 dollars per thousand ; how much must I pay him to 
balance the account ? - Ans. 47 dollars. 

14. In 1 day there are 24 hours ; how many in 57 days ? 

Ans. 1368 hours. 

15. In one pound avoirdupois weight there are 16 ounces ; how 
many ounces are there in 369 pounds ? Ans. 5904 ounces. 

16. In a square mile there are 640 acres ; how many acres 
are there in a town which contains 89 square miles ? 

Ans. 56960 acres. 

17. What cost 78 barrels of apples at 3 dollars per barrel ? 

Ans. 234 dollars. 

18. Bought 500 barrels of flour at 5 dollars per barrel, 47 hun- 
dred weight of cheese at 9 dollars per hundred weight, and 15 
barrels of salmon at 17 dollars persbarrel ; what was the amount 
of my purchase ? Ans. 3178 dollars. 

19. Bought 760 acres of land at 47 dollars per acre, and sold 
J. Emery 171 acres at 56 dollars per acre, J. Smith 275 acres at 
37 dollars per acre, and the remainder I sold to J. Kimball at 75 
dollars per acre ; how much did I gain by my sales ? 

Ans. 7581 dollars. 

20. Bought a hogshead of oil containing 184 gallons, at 75 cents 
per gallon ; but 28 gallons having leaked out, I sold the remain- 
der at 98 cents per gallon ; did I gain or lose by my bargain ? 

Ans. 1488 cents, gain. 

21. Bought a quantity of flom*, for which I gave 1728 dollars^ 
there being 288 barrels ; I sold the same at 8 dollars per barrel ; 
how much did I gain ? Ans. 576 dollars. 

22. Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per hogs- 
head ; how much did I gain on each hogshead ? 

Ans. 20 dollars. 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 37 
cows at 37 dollars each ; 89 sheep at 3 dollars apiece. He sold 
the oxen at 98 dollars a yoke ; for the cows he received 40 dollars 
each ; and for the sheep he had 4 dollars apiece. How much did 

be gain by his trade ? Ans. 255 dollars* 
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24. The sum of two numbers .is 5482, and the smaller number 
is 1962 ; what is the larger ? Ans. 3520. 

25. The difference between two numbers is 125, and the 
smaller number is 1482 ; what is the greater ? Ans. 1607. 

- 26. The difference between two numbers is 1282, and the 
greater number is 6958 ; what is the smaller ? Ans. 5676. 

27. If the dividend is 21775, and the divisor 871, what is 
the quotient ? Ans. 25. 

28. If the quotient is 482, and the divisor 281, what is the 
dividend ? Ans. 135442. 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches ?• Ans. 144 feet. 

30. An acre contains 160 square rods ; how many square rods 
in a farm containing 769 acres ? . Ans. 123040 rods. 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for Ave hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due ? Ans. 630 dollars. 

32. The erection of a factory cost 68,255 dollars ; supposing * 
this sum to be divided into 365 shares, what is the value of 
each ? Ans. 187 dollars. 

33. Bought two lots of wild land; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, wbicb cost 15 dollars per acre. I sold both lots at 
18 dollars per acre ; what was the amount of gain ? 

Ans. 1188 dollars. 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amount received ? 

Ans. 413 dollars. 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to Minot 
Thayer, for 97 dollars per acre ; 42 acres to J. Russel, for 87 
dollars per acre ; 75 acres to J. Dana, at 75 dollars per acre ; 
and the remainder to J. Webster, at 100 dollars per acre. What 
was his net gain ? Ans. 5430 dollars. 

36. J. Gale purchased 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He sold his 
purchase for 3700 dollars. What did he gain ? 

Ans. 457 dollars. 

37. Purchased 17 tons of copperas at 32 dollars i^r tAtv» 1 
sold 7 tons at 29 dpllars per ton, B \oii% «X. ^^ ^<(^«s& ^^^st \«Bi^ 
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and the remainder at 25 dollars per ton. Did I gain or lose, and 
how much ? Ans. 3 dollars, loss. 

38. John Smith bought 28 yards of broadcloth at 5 dollars 
per yard ; and, having lost 10 yards, he sold the remainder at 9 
dollars per yard. Did he gain or lose, and how much ? 

Ans. 22 dollars, gain. 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 dollars per 
hogshead ? Ans. The land, by 5136 dollars. 

40. Bought of J. Low 37 tons of , hay at 18 dollars per ton. 
I paid him 75 dollars, and 12 yards of broadcloth at 4 dollars 
per yard. How much remains due to Low ? 

Ans. 543 dollars. 

41. A purchased of B 40 cords of wood at 5 dollars per cord, 
9 tons of hay at 17 dollars per ton, 19 grindstones at 2 dollars 
apiece, 37 yards of broadcloth at 4 dollars per yard, and 16 
barrels of flour at 6 dollars per barrel ; what is the amount of 
A's bill ? Ans. 635 dollars. 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of 
National Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy; what was the amount of the bill? 

Ans. 743 dollars. 

43. R. Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 116 cords of oak wood at 6 dollars per cord, 
and 37 cords of maple wood at 5 dollars per cord ; James has 
paid Hasseltine 144 dollars in cash, and 23 yards of cloth at 4 
dollars per yard ; what remains due to Hasseltine ? 

Ans. 1828 dollars. 

44. J. Frost owes me on account 375 dollars, and he has paid 
me 6 cords of wood at 5 dollars per cord, 15 tons of hay at 12 
dollars per ton, and 32 bushels of rye at 1 dollar per bushel. 
How much remains due to me ? Ans. 133 dollars. 

45. Gave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars^ 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained ? Ans. 27 dollars. 

46. Bought a farm of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of heana at 3 dollars a bushel ; how many dollars remain due to 

Bradbury ? Xiva. ^^'^ ^0^^&s^« 
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UNITED STATES MONEY. 

68. United States Honey, established by Congress in 1796, is the 
legal currency of the United States. 

TABLE. 



10 Mills 


make 


1 Cent, 


marked 


c. 


10 Cents 


a 


1 Dime, 


li 


d. 


10 Dimes 


(1 


1 Dollar, 


H 


s. 


10 Dollars 


a 


1 Eagle, 


M 

Cents* 


E. 

MUIs. 






IHmes. 


1 fea 


10 




DoUan. 


1 » 


10 — 


100 


Xigltt. 


1 — 


10 « 


100 » 


1000 


1 »■ 


10 » 


100 « 


1000 » 


10000 



Simple Nnmben, that is, numbers whose units are all of a single 
kind or denomination, have thus far been made use of in this 
woris:. 

The units or denominations of United States money increase 
from right to left, and decrease from left to right, in the same 
manner as do the units of the several orders in simple num- 
bers ; and may, therefore, be added, subtracted, multiplied, and 
divided in like manner as simple numbers. 

Dollars are separated from cents by a point ( . ) called a separcb- 
trtx or decimal point ; the first two places at the right of the point 
being cents; and the third place, mills. Thus, $ 16.253 is read, 
sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of cents, 
when the number of cents is less than 10, a cipher must be 
written in the place of dimes ; thus, .03, .07, &c. 

The Coins of the United States consist of the double -eagle, 
eagle, half-eagle, quarter-eagle, three dollars, and dollar, made of 
qold ; the dollar, half-dollar, quarter-dollar, dime, half-dime, and 
three-cent piece, made of silver ; a three-cent piece, made of 
nickel ; the cent and two cent pieces, made of bronze* 

Note 1. — Mill is from the Latin word mUe (one thousand) ; Cent, from 
centum (one hundred) ; Dime, from a French word signifying a tithe or tenth. 

68. What is United States money ? Bepeat the table of United States 
money. What is a simple number ? The denominations of United States 
money 1 How do they increase from right to left ? How are they added, 
subtracted, multiplied, and divided ? How are dollars separated from cents 
and mills ? Why must a cipher be placed before cents, when the number is 
less than 10? tHiv are two places allowed for ce,wi&, '<9<V:^<^ q\!^^ ^\!L^Naw 
alloired for mills 1 Name the coins of the 13x11X1^ ^\»\ft%. 
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The term Dollab is said to be derived from the Danish word Dakr^ and 
this from /Ai/e, the name of a town, where it was first coined. 

The symbol % represents, probably, the letter U written upon an S, denot- 
ing U. S. (United States.) 

Note 2. — All the gold and silver coins of the United States are now made 
of one parity, nine parts of pure metal, and one part alloy. The alloy for 
the silver is pare copper ; and that for the gold, one part copper and one part 
silver. The cent and two cent pieces are now made of 95 parts of copper 
and 5 parts tin and zinc. 

The standard weight, as fixed by present laws, of the eagle, is 258 grains, 
Troy; the silver dollar, 412^^ grains; half-dollar, 192 grains; quarter- 
dollar, 96 grains ; dime, 38|> grains ; half-dime, 19^ grains ; silver three 
cent piece, llf^^ grains; and the cent, new coinage, 48 grains. 

XoTB 3. — The currency of Canada, Nova Scotia, and New Bruns- 
wick, like that of the United States, has for its unit the dollar, consisting 
of 100 cents. 

KEDUCTION. 

69* Redaction of United States Money is changing the tinits of 
pne of its denominations to units of another, of equal value. 

70. To reduce from a higher to a lower denooxination* 

Ex. 1. Reduce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 nulla. 

OPERATION. 

2 5 dollars. 

100 We multiply the 25 by 100, be- 

9 ^ n n /^ f a cause 100 cents make 1 dollar ; and 

^Vi^ cents. nmltiply the 2500 by 10, because 10 

^ ^ mills make 1 cent. 

2 5 mills. 
Or thus, 2 5 000 mills. 

Rule. — To redttce doUars to ceniSj annex two ciphers ; to reduce 
dollars to miUs, annex three ciphers; and to reduce cents to millSf 
annex ONE cipher. 

Note.' — Dollars, cents, and mills, expressed by a single number, are 
reduced to mills by merely removing the separating point; and dollars and 
cents, by annexing one cipher and removing the separatrix. 

71. To reduce from a lower to a higher denomination. 

Ex. 1. ' Reduce 25000 mills to cents and dollars. 

Ans. 2500 cents, $ 25. . 

■ ■ ■ 

69. What is reduction of United States Money ? — 70. What is the rule 
for reducing dollars to cents and mills 1 The reason for the rule 1 How do 
vv£i reduce dollars and cents to cents, or dollars, cents, and miUs, to mills f 
TAe reason for this rule I 
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OPEBATIOK. 

10 )25000 inillB, 
1 ) 2 5 cento. 



We divide the 25000 by 10, because 
10 mills makes 1 cent ; and divide the 
2500 by 100, because 100 cents make 
1 dollar. 



2 5 dollars. 

Orthu8,2 5|0 0|0mill8. 

Rule. — To reduce miUs to cents, cut off one Jigure on the right; , 
to reduce cents to doUcops, point off two figures; and to reduce miUs to 
dollars, point off tbbxr figures. 

Examples for Pbagtige. 



1. Reduce $ 125 to cents. 

2. Reduce $ 345 to ihills. 

3. Reduce 297 mills to cento. 

4. Reduce 2682 mills to dollars. 

5. Reduce' 4123 cento to dollars. 

6. Reduce $ 156.29 to cento. 

7. Reduce $ 16.428 to mills. 

8. Reduce $ 9.87 to mills. 



Ans. 12500 cento. 

Am. 345000 mills. 

Ans. $ 0.297. 

Ans. $ 2.682. 

Ans. $ 41.23i 

Ans. 15629 cento. 

Ans. 16428 mills. 

Ans. 9870 mills. 



ADDITION. 

72 • Rule. — Write dollars, cents, and mills, so that units of the 
same denomination shall stand in the same column. 

Add as in addition of simple numbers, and place the separating point 

» 

directly under that above. 

Proof. — The proof is the same as in addition of simple num- 
bers. 

Examples for Practice. 



1. 


2. 


8. 


4. 


• 

• ct8. m. 


• ct8. m. 


• Cti.]Il. 


• cte 


4 5.2 4 3 


7 5.6 4 3 


1 6.7 5 


1 4 7.8 6 


1 3.8 9 6 


1 6.8 9 7 


1 4.0 3 


7 8 9.5 8 


9 3.5 1 6 


4-3.8 1 6 


1 8.7 1 9 


49 6.3 7 


5 2.3 4 3 


5 8.3 1 3 


9 7.0 9 


\. 9 11.3 4 


Ans. 2 4.9 9 8 


1 9 4.6 6 9 


1 4 6.4 3 6 


2 3 4 5.1 5 



71. What is the rale for redncing mills to cents ? For cents to dollars? 
Mills to dollars ? The reason for each ? — 72. How must the numbers be 
written down in addition of United States money t How added 1 Hq« 
pointed off? The mle ? 
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5. 


6. 


7. 


8. 


8 ctB. nn. 


• et8.m. 


• ets. m. 


• ets. m. 


7 8 6.7 1 3 


8 7.0 5 9 


9 1.7 6 3 


7 8 6.7 1 3 


1 7 6.0 7 1 


3 7.8 1 


8 4.1 6 1 


3 4 5.6 7 8 


5 6 7.8 1 9 


8 1.4 7 5 


1 0.0 7 


9 7.0 1 7 


1 2 3.4 5 6 


4 0.0 7 8 


5 3.6 1 5 


8 6 1.0 9 


7 8 9.0 1 2 


2 1.1 5 6 


8 1.1 7 6 


1 2 3.4 7 6 


3 4 6.6 7 8 


8 1.1 7 7 


3 2.8 1 7 


9 8 7.0 1 6 


9 1.2 3 4 


33.6 21 


5 3.1 9 6 


3 45.7 5 


7 1 8.9 5 


2 8.0 9 3 


4 1.5 7 


3 5 7.0 9 1 



9. Bought a coat for $17.81, a vest for $3.75, a pair of 
pantaloons for $ 2.87, and a pair of boots for $ 7.18 ; what was 
the amount? Ans. $31.61. 

10. Sold a load of wood for seven dollars six cents, five 
bushels of com for four dollars seventy-five scents, and seven 
bushels of potatoes for two dollars six cents ; what was received 
for the whole ? Ans. $ 13.87. 

11. Bought a barrel of flour for $6.50, a box of sugar for 
$ 9.87, a ton of coal for $ 12.77, and a box of raisins for $ 2.50 ; 
what was paid for the various articles? Ans. $31.64. 

12. Paid $4.62 for a hat, $9.75 for a coat, $5.75 for a pair 
of boots, and $ 1.50 for an umbrella ; what was paid for the 
whole? Ans. $21,62. 

13. A grocer sold a pound of tea for $0,625; 4 pounds of 
butter for $ 0.75 ; 4 dozen of lemons for $ 0.875 ; 9 pounds of 
sugar for $ 0.80 ; and 3 pounds of dates for $''0,375. What was 
the amount of the bill ? Ans. $ 3.425. 

14. A student purchased a Latin grammar for $0.75, a Virgil 
for $ 3.75, a Greek lexicon for $ 4.75, a Homer for $ 1.25, an 
English dictionary for $ 3.75, and a Greek Testament for $ 0.75 ; 
what was the amount of the bill ? . Ans. $ 15. 

15. Bought of J. H. Carleton a China tea-set for ten dollars 
eighty-two cents, a dining-set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifty cents, a pair of vases 
for four dollars sixty-two cents ^\e mills, and a set of silver 
spoons for twelve dollars seventy-five cents ; what did the whole 
cost ? Ans. $ 48.32. 

16. Bought three hundred weight of beef at seven dollars 
Feven cents per hundred weight, four cords of wood at six dollars 
four cents per cord, and a cheese ^r three dollars nine cents ; 
tvhat was the amount of the bill? Ans. $ 48.46. 
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SUBTRACTION. 

73» Rule. — Write the several denominations of the subtrahend 
under the corresponding ones of the minuend. 

Subtract as in subtraction of simple numbers^ and place the separatrix 
directly under that above. 

Proof, — The proof is the same as in subtraction of simple 
numbers. 

Examples for Practice. 
1. 2. 3. 4. 

t cts. m. • ots. 8 ct8. m. t cts. 

Min. 61.5 8 5 4 7 1.8 1 15 6.003 141.70 

Sub. 19.1 9 7 1 5 8.1 9 1 9.0 9 9 0.9 1 

Rem. 4 2.3 8 8 313.6 2 13 6.994 50.79 



5. 6. - 7. 8. 

. 9 cts. m. S cts. m. 9 cts. m. 8 cts. m. 

From 71.8 61 9 1.0 71 815.701 10781.303 
Take 19.19 7 1 9.0 9 5 9 0.8 3 9 9 9 9.097 

9. From $ 71.07 take $ 5.09. Ans. $ 65.98. 

10. From $ 100 take $ 17.17. Ans. $ 82.83. 

11. From one hundred dollars there were paid to one man 
seventeen dollars nine cents, to another twenty-three dollars 
eight cents, and to another thirtj-three dollars twenty-five cents ; 
how much cash remained ? Ans. $ 26.58. 

12. From ten dollars take nine mills. Ans. $ 9.991. 

V 

'13. A lady went " a shopping," her mother having given her 
^ftj dollars. She purchased a dress for fifteen dollars, seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining? Ans. $ 14.74. 

14. From one hundred dollars there were taken at one time 
thirty-one dollars fifteen cents seven mills ; at . another time, 
seven dollars nine cents five mills ; at another time, five dollars 
^ve cents; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dollars ? 

An^. $ 34.671. 



73. How do you write down the numbers in subtractioti of XIivvtA^ ^XjaJss^ 
money? How subtract? How pointed off *( TViftT\i\fc'\ 

7 
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MULTIPUCATION. 

74* Rule. — MuUiply aa in muUiplication o/simpU numbers. 

The product will be in the loioest denomination in the question, which 
must be pointed off as in reduction of United States money. (Art. 71.) 

Proof. — The proof ia the same as in multiplication of gimple 
numbers. 

Examples fob Pbactice. 

1. What will 143 barrels 2. What will 144 gallons 

of flour cost at $ 7.25 per of oil cost at $ 1.625 a gal- 
barrel ? Ans. $ 1036.75. Ion ? Ans. $ 234. 

OPKBATIOK. OPERATION. 

Multiplicand $7.2 5 MultipUcand $1,62 5 

MultipUer 143 Multiplier 144 

2175 6500 

2900 6500 

725 1625 



Product $1036.75 Product $234,000 

3. What will 165 gallons of molasses cost at $ 0.27 a gal* 
Ion ? ^ Ans. $ 44.55. 

4. Sold 73 tons of timber at $ 5.68 a ton ; what was the 
amount ? Ans. $ 414.64. 

5. What will 43 rakes cost at $ 0.17 apiece ? Ans. $ 7.31. 

6. What will 19 bushels of salt cost at $ 1.625 per bushel ? 

Ans. $ 30.875. 

7. What will 47 acres of land cost at $ 37.75 per acre ? 

Ans. $ 1774.25. 

8. What will 19 dozen penknives cost at $ 0.375 apiece ? 

Ans. $ 85.50. 

9. What is the value of 17 chests of souchong tea, each weigh- 
ing 59 pounds, at $ 0.67 per pound ? Ans. $ 672.01. 

10. When 19 cords of wood are sold at $5.63 per cord, 
what is the amount? Ans. $.106.97. 

11. A merchant sold 18 barrels of pork, each weighing 200 
pounds, at 12 cents 5 mills a pound ; what did he receive ? 

Ans. $ 450. 

74. How do yoa arran^ the mnltipHcand and miiltipUer in mnltiplication 
of United States money ? How mnltiply ? Of what denomination is the 
product f How must it be pointed off 1 ILepeaX tli^ tiik. 
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12. What cost 132 tons of hay at $ 12.125 per ton ? 

Ans. $1600.50. 

13. A farmer sold one lot of land, containing" 187 acres, at 
$ 37.50 per acre ; another lot, containing 89 acres, at $137.37 
per acre ; and another lot, containing 57 acres, at $ 89.29 per 
aci-e ; what was the amount received for the whole ? 

Ans. $ 24327.96. 

DIVISION. 

75* HuLE. — Divide as in division of simple numbers. 

The quotient toiU be in the lowest denomination of the dividend^ which 
must be pointed off as in reduction of United States money, (Art. 71.) 

Note. — When the dividend consists of dollars only, and is either smaller 
than the divisor or cannot be divided by it without a remainder, reduce it to 
a lower denomination by annexing two or three ciphers, as the case may 
require, and the quotient will be cents or mills accordingly. 

Proof — The proof is the same as in division of simple , 
numhers. 

Examples for Practice. 

1. If 59 yards of cloth cost 2. Purchased 68 ounces of 

$ 90.27, what will 1 yard cost ? indigo for $ 17. What did I 

Ans. $ 1.53. give per ounce ? 

Ans. $ 0.25. 

OPERATIOir. OPERATION. 

Dividend. 8« DiTidend. •. 

DlTisor 5 9 ) 9 0.2 7 ( 1.5 3 Qaotient DiTtoor 6 8 ) 1 7.0 ( 0.2 5 Quotient 

5 9 136 

312 340 

295 840 

177 
177 



3. If 89 acres of land cost $ 12225.93, what is the value of 
1 acre ? Ans. $ 137.37. 

4. When 19 yards of cloth are sold for $ 106.97, what should 
be paid for 1 yard ? Ans, $ 5.63. 

75. How do you arrange the dividend and divisor in division of United 
States money? How divide? Of what denomination is the quotient? How 
pointed off 1 How do you proceed when the dividend is dollars only, and is 
either snraller than Uie' divisor or cannot be divided by it YfiUMi\A «^ -wK^aasp 
der? The rale 9 
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5. Gave $ 22.50 for 18 barrels of apples ; what was paid for 
1 barrel ? For 5 barrels ? For 10 barrels ? 

Ans. $ 20 for atf. 

6. Bought 153 pounds of tea for $ 90.27 ; what was it per 
pound ? Ans. $ 0.59. 

7. A merchant purchased a bale of doth, containing 73 yards, 
for $ 414.64 ; what was the cost of 1 yard ? Ans. $ 5.68. 

8. If 126 pounds of butter cost $16.38, what will 1 pound 
cost? Ans. $0.13. 

9. If 63 pounds of tea cost $ 58.59, what will 1 pound cost? 

Ans. $0.93. 

10. If 76 cwt of beef cost $ 249.28, what will 1 cwt cost ? 

Ans. $3.28. 

11. If 96,000 feet of boards cost $ 1120.32, what will a thou- 
sand feet cost ? Ans. $11.67. 

12. Sold 169 tons of timber for $ 790.92 ; what was received 
for 1 ton ? Ans. $ 4.68. 

13. When 369 tons of potash are sold for $ 48910.95, what is 
received for 1 ton ? Ans. $ 132.55. 

14. For 19 cords of wood I paid $ 109.25 ; what was paid for 
1 cord ? Ans. $ 5.75. 

PRACTICAL QUESTIONS BY ANALYSIS. 

76r AnalfSil is an examination' of a question by resolving 
it into its parts, in order to consider them separately, and thus 
render each step in the solution plain and intelligible. 

77t The price of one pound, yard, bushel, &c., being 
given, to find the price of any quantity. 

Rule. — MuUiply the price by the quantity, 

Ex. 1. If 1 ton of hay cost $ 12, what will 29 tons cost ? 

Ans. $348. 

Illustration. — Since 1 ton costs $12, 29 tons will cost 29 times 
as much : $ 12 X 29 «« $ 348. 

2. If I bushel of salt cost 93 cents, what will 40 bushels cost ? 
What will 97 bushels cost ? Ans. $ 90.21. 

77. The price of 1 pound, &c., being giy^n, how do yOu find the price of 
any quantity f The reason for this rale 1 
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3. If 1 bushel of apples cost $ 1.65, what will 5 bushels cost ? 
What will 18 bushels cost ? Ans. $ 29.70. 

4. If 1 ton of clay cost $ 0.67, what will 7 tons cost ? What 
will 63 tons cost ? Ans. $ 42.21. 

5. When $ 7.83 are paid for 1 cwt. of sugar, what will 12 cwt 
cost ? What wiU 93 cwt. cost? Ans. $ 728.19. 

6. When $0.09 are paid for 1 lb. of beef, what will 12 lb. 
cost ? What wiU 760 lb. cost ? Ans. $ 68.40. 

7. A gentleman paid $ 38.37 for 1 acre . of land ; what was 
the cost of 20 acres ? What would 144 acres cost ? 

Ans. $5525.28. 

8. Paid $ 6.83 for 1 barrel of flour ; what was the Value of 
, 9 barrels ? What must be paid for 108 barrels ? 

Ans. $737.64. 

78. The price of any quantity being given, to find the 
price of a unit of that quantity. 

Rule. — - Divide the price hy the quantity. 

9. If 15 bushek of com cost $ 10.35, what will 1 bushel cost ? 

. Ans. $0.69. 

Illitstration. — Since 15 bushels cost $ 10.85, 1 bushel will cost 
one fifteenth part of $ 10.35 ; and one fifteenth of $ 10.35 »: $ 10.35 
-^15«$0.69. 

10. Bought 65 barrels of flour for $ 422.50 ; what cost one 
barrel ? What cost 15 barrels ? Ans. $ 97.50. 

11. For 45 acres of land a farmer paid $2025 ; wh^t cost 1 - 
acre ? What 180 acres ? "" Ans. $ 8100. 

12. For 5 pairs of gloves a lady paid $ 3.45 ; what cost 1 
pair? What cost 11 pairs? Ans. $7.59. 

13. If 11 tons of hay cost $ 214.50, what will 1 ton cost? ' 
What will 87 tons cost ? Ans. $ 1696:50. 

14. When $ 60 are paid for 8 dozen of arithmetics, what will 
1 dozen cost ? What will 87 dozen cost ? Ans. $ 652.50. 

15. Gave $ 5.58 for 9 bushels of potatoes ; what will 1 bushel 
cost ? What will 43 bushels cost ? Ans." $ 26.66. 

1 6. Bought 5 tons of hay for $ 85 ; what would 1 ton cost ? 
What would 97 tons cost? . Ans. $ 1649. 

78. How do you find the price of 1 pound, &c, the price of aar^ <3^fv»s^2)^:^ 
being given ? The reason for this mle 1 

7* 
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17. If J. Ladd will sell 20 lb. of butter for $ 3.80, what 
should he chai*ge for 59 lb. ? Ans. $ 11.21. 

18. Sold 27 acres of land for $ 472.50 ; what was the price of 
1 acre ? What should be given for 12 acres ? Ans. $ 210. 

19. Paid $ 39.69 for 7 cords of wood ; what will 1 cord cost ? 
Wh^t will 57 cords cost ? Ans. $ 323.19. 

20. Paid $ 10.08 for 144 lb. of pepper ; what was the price 
of 1 pound ? What cost 359 lb. ? Ans. $ 25.13. 

21. Paid $ 77.13 for 857 lb. of rice ; what cost 1 lb. ? What 
cost 359 lb. ? Ans. $ 32.31. 

22. J. Johnson paid $ 187.53 for 987 gaL of molasses ; what 
cost 1 gal. ? What cost 329 gal. ? Ans. 9 62.51. 

23. For 47 bushels of salt J. Ingersoll paid $ 26.32 ; what 
cost 1 bushel ? What cost 39 bushels ? Ans. $ 21.84. 

79. The price of any quantity and tKe price of a unit 
of that quantity being given, to find tlie quantity. 

Rule. — Divide the whole price by the price of a unit of the quantity 
required. 

24. If I expend $ 150 for coal at $ 6 per ton, how many tons 
can I purchase ? • Ans. 25 tons. 

Illustration. — Since I pay S 6 for 1 ton, I can purchase as manj 
tons with $ 150 as $ 6 is contained times in $ 150 : $ 150 -- $ 6 »=: 25 ; 
therefore I can purchase 25 tons. 

25. At $ 5 per ream, how many reams of paper can be bought 
for $ 175 ? Ans. 35 reams. 

26. At $ 7.50 per barrel, how many barrels of flour can be 
obtained for $ 217.50 ? Ans. 29 barrels. 

27. At $ 75 per ton, how many tons of iron can be purchased 
for $ 4875 ? Ans. 65 tons. 

28. At $ 4 per yard, how many yards of cloth can be bought 
for $ 1728 ? Ans. 432 yards. 

29. How many hundred weight of hay can be bought for 
$ 9.66, if $ 6.69 are paid for 1 hundred weight ? 

Ans. 14 hundred weight 

30. If $ 66.51 are paid for flour at $ 7.39 per barrel, how 
many barrels can be bought ? Ans. 9 barrels. 

31. Paid $ 136.50 for wood, at $ 3.25 per cord ; how many 
cords did I buy ? Ans. 42 cfords. 

79. How do 70U find the quantity, the price of 1 pound, &c., being given 1 
Tbe reason for the rule I 
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80t A Bill is a paper, given by mercliants, containing a state* 
ment of goods sold, and their prices. 

An Invoice is a bill of merchandise shipped or ^forwarded to a 
purchaser, or seUing agent. 

The Date of a bill is the time and place of the transaction.. 

The bill is against the party owing, and in favor of the party 
who is to receive the amount due. 

A bill is receipted when the receiving of the amount due ia 
acknowledged by the party in whose favor it is. A clerk^ or any 
other authorized person, may, in his stead, receipt for him, as in 
bill 2. 

When the bill is in the form of an account, containing items 
of debt and credit in its settlement, it is required to find the 
difference due, or balance, as in bill 5. ' 

What is the cost of each article in, and the amount due of, 
each of the following bills ? 

(1.) Nisw York, May 20, 1856. 

Dr, John Smith, 

Bought of Somes & Gridlet, 

82 gais. Temperance Wine, at $ 0.75 
89 " Port do. « .92 

2^ pairs Silk Gloves, « .50 

$155.38. 

Received payment, 

Somes & GRiDLf^T. 



(2.) Philadelphia, March 7, 1857- 

Mr. Levi Webster, 

Bought of J AUES Frankland, 

6 Hfs. Chocolate, at $ 0.18 

12 " M>ur, « .20 

6 pairs Shoes, « 1.80 

30 lbs. Candles, « .26 

$22.08. 

Received payment, 

James Frankland, 

by Enoch Osgood. 

80. What is a bill ? What is an invoice ? When is a bill against, and 
when in favor, of a party 7 How is a bill receiptftd % 
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(8.) 
Mr. Willie* .fi GbeeiOiEAp, 

86 Shovels, 
90 Spa(f o, 
18 P'jws, 
9^, HandsawSy 
14 Hammer By 
12 MiU-^awBy 
46 cuft. irony 



at 

a 
a 
u 
u 
u 
u 



St. Louis, March 19, 1856. 

Bought of Mosms Atwood. 

$ 0.50 

.86 

. 11.00 

8.50 

.62 

12.12 

12.00 



1105.02- 



SSr. Amos Dow, 



Boston, June 5, 1856. 
Bought of Lord & Greenleaf, 



37 (Meets Green Tea, 

42 '' Bkuik do. 

43 Casks Wtne, 

12 Orates Zdverpooi Ware, 
19 hbl. Genesee Floury 
23 hu. Ryey 



at 

u 



$ 23.75 

17.50 

99.00 

175.00 

7.00 

1.52 



8138.71 



San Francisco, Mag 13, 1856. 



(5.) 
Mr. John Wade, 

1855. . To Ater, Fitts, & Co., Br. 

Apr. 5. To SO pairs Bbse, at $1.20 

Aug. 7. ** 17 " Boots, « 

" 19 « S^es, « 

JVbr. 1. .« 23 " GZ(W6«, " 



1856. 



a-. 



Jan. 1. 27 Young Readers, 

" " 10 Greek Lexicons, 

Feb. 10. 7 Webster's Bictionaries, 

Apr. 3. 19 Folio Bibles, 

« . « 20 Testaments, 





8.00 




1.08 




.75 


at 


$0.20 


u 


3.90 


u 


4.75 


u 


2.93 


u 


.37 



$ 18477 



$ 140.72. 
$ 44.05. 



Balance due A., F., & Co. 

Received payment, 

Ater, Fitts, & Co. 
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LEDGER ACCOUNTS. 

81 • A ledger is the principal book of accounts among rner* 
chants. In it are brought together scattered items of account, 
oflen making long columns. As a rapid way of finding the 
amount of each, accountants generally add more than one column 
at a single operation. (Art. 24.) 

The examples below may be added both by the usual method 
and by that which is more rapid. 



1. 


2. 


3. 


4. 


9 ets. 


9 cts. 


• ets. 


9 . eta. 


5.7 5 


1.0 5 


71.10 


1 0.8 8 


3.15 


7.0 8 


3 5.6 


3 2 0.1 2 


6.3 7 


6.3 8 


21.4 


2 8 0*4 7 


10.13 


5.5 


• 10 0.5 


1 5 1.5 3 


5.0 5 


3.2 5 


6 2.7 5 


.9 2 


12.5 


8.19 


13.13 


11.0 8 


8.0 


1.13 


1.3 7 


49.13 


.6 3 


10.10 


16.0 2 


4 4.2 2 


1.3 7 


15.2 5 


19.2 8 


, 6 0.8 1 


2 2.0 


13.4 5 


1 6 3.3 5 


5 2.7 5 


16.0 5 


6.17 


6 2 0.5 


3 5.15 


1.19 


.0 9 


7 5.0 


7 0.0 6 


.31 


1.13 


2 5.2 


105 0.0 


10.0 


8.0 7 


5 3.81 


3 1 2 0.1 2 


11.8 8 


11.0 6 


3 3.19 


2 0.5 


.12 


3 5.15 


17.0 


1 6.0 9 


9.17 


18.9 1 


10.3 8 


9 0.1 1 


.3 3 


10.0 3 


4 0.1 2 


1 8 2 5.5 


6.2 2 


3 0.0 


1 5.6 8 


*1 5.1 


2.31 


1.8 8 


71.12 


3 5.4 6 


7.17 


2.7 5 


13.19 


6 7.6 3 


1 5.5 


1.2 5 


10.0 


81.17 


11.2 5 


5.0 


18.2 


10.14 


.0 9 


2 5.5 


13.15 


75.0 


21.17 


1 2.0 2 


* 2 5.0 


12 0.00 


3 2.0 


19.17 


1 2.5 5 


1 1 4.0 9 


14.0 6 


3 2.4 3 


1 I 1.1 


2 1 2.6 3 


2 0.5 


4 6.3 7 


2 3 5.8 3 


1 3 0.4 8 



81 . What 18 a ledger 1 How may ledger coVutmaXm «J\i\^^ tv^vScj \ 



82 



BEDUOTIOK. 



REDUCTION. 

82» A Simplo Nnmber is a unit or a collection of units, either 
abstract, or concrete of a single denomination ; thus, 1 dollar, 
9 apples, 12, are simple numbers. 

A Compoand Nnmber is a collection of concrete units of several 
denominations, taken collectively ; thus, 12£ 18s. 9d. is a com- 
pound number. 

A Denominate Hnmber is any concrete number which may be 
changed to a different denomination. 

Note. — A Scale denotes the relations between the different units of a 
number. Simple numbers have a uniform scale of 10, bat compound numbers 
generally have a varying scale, 

83« Rednetion is the changing of a number into one of a dif- 
ferent denomination, but of equal value. 

It is of two kinds, Reduction Descending and Reduction As- 
cending. 

Rednetion Descending is the changing of a number of a higher 
denomination into one of a lower denomination ; &s pounds to 
shillings, &c. It is performed by multiplication. 

Rednetion Aseending is the changing of a number of a lower 
denomination into one of a higher denomination; as farthings 
to pence, &c. It is the reverse of Reduction Descending, and 
is performed by division. 

ENGLISH MONEY. 
81« English or Sterling Honey is the Currency of England. 



4 Farthings (qr. 


or far.) 


TABLE, 
make 


1 Penny, 


d. 


12 Pence 




u 


1 Shilling, 


8. 


20 Shillings 




(( 


1 Pound, 


£. 


2 ' Shillings 




u 


1 Florin, 


fl. 


10 FlorinR 




(( 


1 Sovereign, 


80V. 
flur. 




■• 




1 = 


4 


£. 


1 


SB 


12 = 


48 


1 =s 


20 


B» 


240 =- 


960 



82. What is a simple number? A compound number 1 — 83. What is 
reduction ? How many kinds of reduction ? What are they ? What is 
reduction descending? Reduction ascending? — 84. What is English 
monejrf Repeat the table. 



REDUCTION. 83 

Note 1. — £ stands for the Latin word librae signifying a pound ; «. for 
toiidnst a shilling ; d, for denarius, a penny ; qr, for qtuuirans, a quarter. 

Note 2. — Farthings are sometimes expressed in a fraction of a penny ; 
thus, I far. == J d. ; 2 far. = ^ d. ; 3 far, = | d. 

Note 3. — The usual current value in United States money of the sov- 
ereign, the gold coin representing a pound sterling, is $ 4.84. The guinea, 
or 21 shilling gold piece, is no longer coined. ' 

Note 4. — The term sterling is probably from EasterUng^ the populai 
name of certain early German traders in England. 

Mental Exbbcises. 

1. How many farthings in 3 pence ? In 9 pence ? 

2. How many j^ence in 2 shillings ? In 6 shillings ? 

3. How many shillings in 7 pounds ? In 10 pounds ? 

. 4i How many pence in 8 farthings ? In 24 farthings ? 

5. How many shillings in 24 pence ? In 60 pence ? 

6. How many pounds in 40 shillings ? In 80 shillings ? 

Exercises fob the Slate. 

85* To reduce from a higher to a lower denomination. 
Ex. 1. How many farthings in 17£ 8s. 9d. 3far. ? 

OPERATION. 

1 7£ 8s. 9d. 3far. We multiply the 17 by 20, because 

2 Q 20 shillings make 1 pound, and to this 

product we add the 8 shillings. We 

3 4 8 shillings. then multiply by 12, because 12 pence 

1 2 make 1 shiilii^, and to the product 

^ we add the 9ci. Again, we multiply 

418 5 pence. jjy 4^ because 4 farthings make 1 pen- 

^ ^ ny, and to this product we add the 

Ans. 1 6 7 4 3 farthings. ^ ^^-^ "^^ ^^^^ ^^^^^ farthings. 

Rule. — Multiply the highest denomination given by the number re- 
quired of the next lower denomination to make one in the denomination 
multiplied. To this product add the corresponding denomination of the 
multiplicand, if there be any. Proceed in Uke manner^ tiU the reduction 
is brought to the denominatiqn required. 



85. How do you reduce pounds to shillings ? Why multiply Vyj '^\ 
'.ovf do you reduce shillings to pence ! 
Sovereigna to shillings ? ^Die general 



How do you reduce shillings to pence ? Why ^ ^encfe \o ^T^xj^^"*. ''^^Ns^'^ 
rns to shillings ? JSie ffeneral rule tot TedYkctvan A'es^sa^^xs^^^ 



84 BEDUOTION. ,, 

86. To reduce from a lower to a higher denomination* 
Ex. 2. How many pounds in 16743 ^Eirthings ? 

OPERATION. We divide by 4, because 4 farthings 

4)16743 far. make 1 penny, and the result is 4185 

- — pence, and tne remainder, 3, is far- 

1 2 ) 41 85 d. 3far. things. We divide by 12, because 12 

2 ^ 3 4 8 s. 9d. pence make 1 shilling, and the result is 

l * * 848 shillings, and the 9 remaining is 

1 7 £ 8s. pence. Lastly, we divide by 20, be- 

Ans. 17£ 88. 9d. 3far. "^ \ ^"^^ make 1 pound, and 

the result is 1 7£ 8s. ; and by annexmg 

ail the remainders to the last quotient, we find the answer ^ be 1 7£ 

8s. 9d. Sfar. 

BuLE. — Divide the lowest given denomination hy the number which it 
takes of that denomination to make one of the denomination next higher. 
Hie quotient thus obtained divide in like manner, and so proceed until 
U is brought to the denomination required. The last quotient, with the 
remainders connected, will be the answer. 

3. In 9£ 18s. 7d. bow many pence ? 

4. In 2383d. bow many pounds^ &c. ? 

5. How many farthings in 14£ lis. 5d. 2far. ? 

6. How many pounds in 13990far. ? 

TROY WEIGHT. 

87. Troy Weight is the weight used in weighing gold, silver, and 
jewels. 

TABLE. 

24 Grains (gr.) make 1 Pennyweight, pwt. 

20 Pennyweights " 1 Ounce, oz. 

12 Ounces " 1 Pound, lb. 



OB. 



pwt. 8^- 

1 » 24 

IK - 1 =- 20 - 480 

1 » 12 =. 240 «- 5760 



86. How do you reduce farthings to pence ? Why divide by 4 ? How 
do you reduce pence to shillings « Why ? Shillings to pounds ? Why % 
Shillings to guineas? What is the general rule f<^r reduction ascending) 
What 18 Troy Weight i^ for 1 "Repieat the t«i.b\ft. 



BEDUCTION. 85 

NoTB 1. — The OS. stands for onza, the Spanish for onnoe. 

Note 2. — A grain or com of wheat; gathered out of the middle of the 
ear, was the origin of all the weights ased in England. Of these grains, 32, 
well dried, were to make one pennyweight. But in later times it was thought 
sufficient to divide the same pennyweight into 24 equal parts, still called 
grains. 

Note 3. — Diamonds and other precious stones are weighed by what is 
called Diamond Weight, of which 16 parts make 1 grain; 4 gnfins, 1 carat 

1 grain Diamond Weight is equal to 4 of a grain Troy. 

JJ^OTB 4. — The Troy pound is the standard unit ofvoeight adopted by the 
United States Mint, and is the same as the Imperial Troy pound of Great 
Britain. 

Mental Exercises. 

1. How many gr. in 2pwt. ? In lOpwt. ? 

2. How many pennyweights in 4oz. ? In 20oz. ? 

3. How many ounces in 21b. ? In 51b. ? In 101b. ? 

4. How many pennyweights in 48gr. ? In 96gr. ? 

5. How many ounces in 40pwt.? ,In 120pwt. ? 

6. How many pounds in 24oz.? In 60oz ? In 120qz. ? 



Exercises for the Slate. 

1. How many grains in 721b. 2. In 419887 grains^ how 

lOoz. 15pwt. 7gr. ? many pounds ? 

OPERATION. OPERATION. 

7 2 lb. lOoz. 15pwt. 7gr. 2 4 )419887 gr. 
Jil 2 )17495 pwt 7gr. 

87 4 ounces. 12 )874 oz. 15pwt. 



7 2 lb. lOoz. 



17 4 9 5 pennyweights. 

2 4 Ans. 721b. lOoz. I5pwt 7gr. 

69987 
3 4 9 9 



Ans. 419 8 8 7 grains. 



87. What was the original of all weights in England 1 How many of these 
grains did it take to make a pennyweight ? How many p*ains in a penny- 
weight now ? By what weight are diamonds weighed ? What is the stand- 
ard at the mint ? How do you reduce pounds to grains ? Give the reaaoiL 
of the operation. How do you reduce grainft to ^ikdl<^'\ 

8 
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REDUCTION. 



8. How many grains in 76i$wt 12gr. ? 

4. How many pennyweights in 1836gr. ? 

5. In 761b. 5oz. how many grains? 

6. In 440160 grains how many pounds ? 

1. How many pennyweights in 1441b. 9oz. ? 

8. Ho^ many pounds in 34740pwt ? 

9. How many pounds in 17895gr. ? 

^0. In 31b. loz. 5pwt 15gr. how many gnuns ? 

11. A valuable gem weighing 2oz. 18pwt 12gr. was sold for 
^ 1.37 per grain ; what was the sum paid ? Ans. $ 1923.48. 



APOTHECARIES' WEIGHT. 



88* Apothecaries' Weight is used in mixing medicines. 



TABLE. 



20 Grains (gr.) 
8 Scruples 
8 Drams 

12 Ounces 



lb 
1 



1 

12 



ake 

u 
t( 


1 Scruple, 
1 Dram, 
1 Ounce, 
1 Found, 




8C. or B 
dr. or 5 
oz. or S 
lb. or lb 


dr. 

1 


IC 

1 


- 


• 20 
60 


8 


= 24 


SB 


480 


96 


= 288 


BE 


5760 



Note I.^In this weight the pound, ounce, and grain are the same as in 
Troy Weight. 

NoTB 2. — Medicines are usually bought and sold bj Ayoirdupois Weight. 

Note 3. — Of fluids, 45 drops, or a common tea-spoonful, make about 1 
fluid dram / 2 common toble-spoonfuls, about 1 fluid ounce. 

Mental Exercises. 



1. In 40 grains how many scruples ? 

2. In 5 scruples how many grains ? 

3. In 3 drams how many scruples ? 

4. How many pounds in 48 ounces ? 

5. How many ounces in 24 drams ? 



In 60gr. ? In 120gr. ? 
In lOsc. ? In 40sc. ? • 
In lOdr. ? In 17dr. ? 

In 96oz. ? In 144oz. ? 
In 64dr. ? In 96dr. ? 



88. For what is Apothecaries' Weight used ? What denominations of this 
weight are the same as those of Troy Weight 1 By wha^ weight are mcdi- 
clnee usually bought and sold ? Repeat the tabVe. 
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Exercises for the Slate. 

1. In 40lb. 8oz. 5dr. Isc. 7gr. 2. How many pounds in 

how many grains ? 234567 grains ? 

OPERATION. OPERATION. 

4 lb. 8oz. 5dr. Isc 7gr. 2 0)234567 gr. 
12 , 



3 ) 1 1 7 2 8 sc 7gr. 



8 ) 3 9 9 dr. Isc. 



4 8 8 ounces. 

sT^dnuna. 1 2 )488 oz. 5dr. 

3 4 lb. 8oz. 



117 2 8 scruples. . 

2 Ans. 401b. 8oz. 5dr. Isc. 7gr. 

Ans. 2 3 4 5 6 7 grains. 

3. How many scruples in 761b. ? 

4. How many pounds in 218889 ? 

5. How many grains in 1441b. ? 

6. How many pounds in 829440gr. ? 

7. In 121b 8S 33 19 18gr. how many grains? 

8. In 73178 grains how many pounds ? 

9. In 7S 63 29 of tartar emetic, how many doses of 20gr. 
each? Ans. 188. 

AVOIRDUPOIS WEIGHT. 

89» Avoirdapois Weight is used in weighing almost every kind 
of goods, and aU metals except gold and silver. 

TABLE. 



16 Drams (dr.) 




make 


1 Ounce, 




OZ. 


16 Ounces 




(( 


1 Pound, 




lb. 


25 Pounds 




ii 


1 Quarter, 




qr. 


4 Quarters 




(( 


1 Hundred Weight, 


cwt. 


20 Hundred Weight 




u 


1 Ton, 

01. 




T. 

dr. 


- 






lb. 1 


BE 


16 


V 


qr. 




1 = 16 


BE 


256 


owt. 


1 


B> 


25 » 400 


=a 


6400 


T. 1 — 


4 


B> ' 


100 = 1600 


SS= 


25600 


1 « 20 » 


80 


» 


2000 » 32000 


=- 


512000 



88 How do you rediioe pounds to p^ins 1 The reason for the operation 1 
How do you reduce f^rrains topounds? The reason for the operation? — 
89. For what is Avoirdupois Weight used 1 EAC\t/& \S\<b XaSotV^. 



88 REDUCTION. 

Note I.^In cwt, the c stands for centum,, the Latin for one hundred^ and 
wt. for weight. 

NoTB 2. — The laws of most of the States, and common practice at the 
present time, make 25 pounds a quarter. But formerly, 28 pounds were al- 
lowed to make a quarter, 112 pounds a hundred, and 2240 pounds a ton, as 
is still the standaM of the United States government at the custom-houses. 

NoTB 3. ^Avoirdupois is from the French avoir da poid, to have weight. 

NoTB 4. — 1 pound Avoirdupois = 7000 gr. Troy = lib. 2oz. 11 pwt 16 
gr. Troy; lib. Troy, or Apothecary = 5760«r. Troy = l3oz. 2{\i dr. 
Avoirdupois; loz. Troy, or Apoth. = 480gr. Troy = loz. lyVff dr. Av.; 
loz. Av. = 437igr. Troy =« ISpwt. .5jgr. Troy ; Idr. Apoth. = 60gr. Troy = 
2i'Wdr. Av. ; Idr Av. = 27^^. Troy = Ipwt SfJgr.Troy ; Ipwt. Troy = 
24gr. Troy = |f| of a dr. Av. ; Isc. Apoth. = 20 gr. Troy = {^ of a dr. Av. 

^Mental Exercises. 

1. How many drams in 8oz. ? In 7oz. ? In lOoz. ? In 12oz. ? 

2. How many ounces in 101b.? In 151b. ?" In 121b.? In 1001b.? 

3. How many pounds in 2 quarters ? In 3qr. ? In 50qr. ? 

4. How many quarters in lOcwt ? In 16cwt ? In ITcwt ? 

5. How many tons in SOcwt ? In lOOcwt ? In GOOewt. ? 

6. How many hundred weight in 16qr. ? In 48qr. ? In 96qr. ? 

Exercises for the Slate. 

1. How many pounds in 176T. 2. In 3537901b. how 

17cwt 3qr. 151b. ? many tons ? 

OPERATION. OPERATION. 

1 7 6 T. 17cwt. 3qr. 151b. 2 5 ) 3 5 3 7 9 lb. 

— 4 )14151 qr. 151b. 

3537hmidredweight 2 ) 3 5 3 7 cwt. 3qr. 



1 7 6 T. 17cwt 



14151 quarters. 

25 176T. 17cwt 3qr. 151b. Ana. 

70770 
28302 



3 5 3 7 9 pounds, Ans. 



89. How many pounds are now allowed for a cwt., and how many for a qnar* 
ter of a cwt., in most of the United States, in hnying and selling articles by 
weight 1 How many at the custom-houses ? How do you reduce tons to 
drams ? The reason for die operation ? How do yon reduce drams to tons ? 
Tbe reason for the operation ? 



SEDUCTION. 



89 



8. In 16T. 19cwt Oqr. 101b. lloz. 5dr. how many drams ? 

4. Li 8681141 drams how manj tons? 

5. In 679cwt how many pounds ? 

6. In 679001b. how many cwt. ? 

7. What cost 17cwt 3qr. 181b. of beef, at 7 cents per 
pound ? ^ Ans. $ 125.51. 

8. What cost 48T. 17cwt. of lead at 8 cents per pound ? 

Ans. $7816.09. 

CLOTH MEASURE. 

90* Cloth Heasoie is used in measuring clothe ribbons, lace, and 
other articles sold by the yard or elL 

TABLE. 



2i Inches (in 


.) 


make 




1 Naa, 




na. 


4 Nails 




(( 




1 Quarter of a Yard, 


qr. 


4 Quarters 




(( 




1 Yard, 




L'f. 


8 Quarters 




(( 




1 Ell Flemish, 




5 Quarters 




u 




1 EU English, 




E.E. 


■ 








qr. 


na. 
1 


in. 


» 






E. F. 


1 » 


4 


» 9 




yd. 




1 


ssa 8 S3SS 


12 


*» 27 


E* £• 


1 


ssa 


li 


SB 4 =S 


16 


« 86 


1 =. 


' H 


« 


l| 


» 5 « 


20 


= 45 



Note. -7- The Ell French is 6 quarters ; the Ell Scotch, 4qr. l^in. 



Mental Exercises. 

1. In 2 quarters how ihany nails? In 5qr.? In 8qr.? In 
20qr.? In25qr.? InSOqr.? In40qr.? 

2. In 3 yards how many quarters ? In 7yd. ? In 8yd. ? 
In 14yd. ? In 19yd. ? In 100yd. ? In 200yd. ? 

3. How many quarters in 8 nails ? In 20na. ? In 48na. ? 

4. How many yards in 20 quarters ? In 40qr. ? In lOOqr. ? 

Exercises for the Slate. 

' 1. How many nails in 47 yd. 2. In 765 nails how many 

8qr. Ina. ? yards ? 

90. For what is cloth measare osed ? Repeat the table. Is the ell French 
longer or shorter than the ell English ? What m8LkQ& «Xi «N\ ^)K»\5^\ 

8* 



90 SEDUCTION. 

OPBRATIOH. OPBaATIOV. 

4 7 yd. 3qr. Ina. 4 ) 7 65 na. 
1 4)191 qr. Imu 

1 9 1 quarters. Ana. 47 yd. 8qr. Ina. 

4 

Ans. 7 6 5 nails. 

3. In 144yd. 3qr. how many quarters? 

4. In 579 quarters how many yards^ 

5. In 17£. E. 4qr. 3na. how many nails ? 

6. In 359 nails how many ells English ? 

7. In 126yd. Oqr. 3na.*how many nails? 

8. In 2019 nails how many yards? 

9. What cost 49yd. 3qr. of cloth, at $ 2.17 per quarter ? 

Ans. $ 431.83. 

10. What cost 144yd. Iqr. 3na. of cloth, at 25 cents per nail? 

Ans. $ 577.75. 

LONG MEASURE. 

91 1 Linear or long Heasnre is used in measuring distances in 
any direction. 

TABLE. 

12 Inches (in.) make 1 Foot, ft. 

8 Feet " 1 Yard, yd. 

5 J Yards, or 16 J Feet « 1 Rod, or Pole, , rd. 

40 Rods " 1 Furlong, fur. 

8 Furlongs, or 820 Rods, *< 1 Mile, m. 

8 Miles ** 1 League, lea. 

69J^ Miles (nearly) " 1 Degree, deg. or 

860 Degrees " 1 Circle of the EaHh. 



o 



fiir. 



ft. in. 

yd- 1 » 12 

rd. 1 « 8 « 86 

1 « H "" 16^ — 198 



m. 1 » 40 « 220 » 660 » 7920 

1 » 8 » 820 » 1760 r» 5280 » 68860 

90. How do you reduce yards to nails 1 How do you reduce nails to yards? 
The reason for the operation ? — 91. How is linear or long measure used 1 
Repeat the table. 



REDUCTION. 91 

NoTB 1. — 12 lines make 1 inch ; 4 inches, I hand ; 6 feet, I fathom ; -j^ 
of a degree of the circumference of the earth, 1 knot, or geographical mile, 

equal to 1^ statute miles. 

Note 2. — The yard is the standard unit of linear measure adopted by the 
United States government, and it is the same as the imperial yard of Great 
Britain. A metre, the unit of linear measure, as established by the French 
government, is equal to about 39^^^^ English inches. 

Note 3. — The English statute mile is the same as that of the United 
States, but that of other countries differs in value from it ; as the German 
short mile is equal to 6857 yards, or about 3^ English miles ; the German 
long mile, to 10125 yards, or about 5} Englisn miles; the Prussian mile, to 
8237 yards, or about 4^ English miles ; the Spanish common league, to 
7416 yards, or about 4^ English ^les; the Spanish judicial league, to 4635 
yards, or about 2f English miles. 

Note 4. ^ A degree of longitude is 7^ of any circle of latitude. As 
the circles of latitude diminish in length, the degrees of longitude vary in 
length under different parallels of latitude. Thus, under the equator, the 
length of a degree of longitude is about 69^ statute miles ; at 25° of latitude, 
62 yV miles ; at 40° of latitude, 53 miles ; at 42° of latitude, 51^ miles; at 
49°.of latitude, 45^ miles ; at 60°, 34^ miles. 

Mental Exercises. 

1. How many inches in 4 feet? In lOfL? In 12ft.? In 
20fl. ? 

^. How manj feet in two yards ? In 5yd. ? In 20yd. ? In 
18yd. ? 

3. How many rods in 2 furlongs ? In 8fur. ? In Ifur. ? In 
SOfur. ? In lOOfur. ? In 200fur. ? In 400fur. ? 

4. How many leagues in 9 miles? In 21mr? In 81m? In 
144m. ? In 40m. ? In 50m. ? In 80m. ? 

5. How many furlongs in 120 rods ? In 360rd.? In 1440rd. ? 

6. How many yards in 99 feet? In 66ft. ? In 144ft. ? 

7. How many feet in 108 inches ? In 144in. ? In 1728 in. ? 

• Exercises for the Slate. 

1. In 66deg. 56m. 7fur. 37rd. 12ft. 9in. how many inches ? 

- 

91 . How many lines make 1 inch ? How many inches I hand ? How many 
feet 1 fathom ? What is the standard unit of linear measure adopted by the 
United States 1 Is the value of the mile the same in all countries? How 
much is a dejrree of lon^tude under the e<^uatQr % AX ^QP ^1 \3btex^\ isx 
42° of latitude ? At 60© of latitude % 



92 REDUCTION. 

OPERATION. 

6 6 deg. 56m. Tfur. 37rd. 12ft. 9in. 
694 



2. In 292849479 inches how 



600 many degrees? 

401 ^ ^ 

2 \ OPERATION. 

7— -; .. 12)292849479 

4 6 2 1 miles. 

8 16i)24404123ft.8in. 



3 6 9 7 5 fur. 2 

40 



3 3 )48808246 Li2ft 6in. 
^^^^^164^^* 4 )Jh47^90_37 rd. 25-5-2==r 

3374224 ® )3g975 fur. 37rd. 

1479038 69^)4621 miles 7fur. 

739518^' 6 6 



24 40 4122ift. 416)27726 
12 



6 6 deg. 336 



29 2849 47 9in.Ans. [6 = 56m. 

66deg. 56m. 7fiir. 37rd. 12ift. Sin. 

^ = 6in. 

66 56 7 37 12 9Ans. 



NoTB. — To multiply by J, we take J of the multiplicand. — To divide 
by 16^, we first reduce both the divisor and dividend to halves, and then 
divide ; and the remainder being 25 half-feet, is equal to one half as many 
feet, or 12ft. 6in. We adopt the same principle in dividing by 69^ ; the 
remainder being 336 sixths of miles, is equal to one sixth as many miles, or 
56 miles. As half a foot is equal to 6 inches we add them to the 3 inches, 
and have the 9 inches in the answer. 



3. In 47 miles how many feet ? 

4. In 248160 feet how manyoniles ? 

5. In 78deg. 50m. 7fiir. 30rd. 5yd. 2ft. lOin. how many 
inches ? 

6. How many degrees in 345056794 inches? 



91 . How do you reduce degrees to inches ? The reason of the operation ? 
How do you reduce inches to degrees ? The reason for the operation ? How 
do jou multiply by j ? How do you divide by 16^ and find the true remain- 
der ? How do yon obtain the true answer in exaiaigtYea o^ \fe\a Vivvd? 
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SUBVEYORS' MEASURE. 

92t Snrveyon' Mcasnie is used bj surveyors in measuring land, 

roads, &c 

TABLE. 



7^ Inches (in.) 
25 Links 
100 Links, 4 Poles, or 66 Feet, 
10 Chains 

8 Furlongs, or 80 Chains, 



make 

u 



m. 
1 



far. 

1 ns 

8 a- 



cha. 
1 
10 
80 



1 

4 

40 

320 



1 Link, 
1 Pole, 
1 Chain, 
1 Furlong, 
1 Mile, 

L 
1 
25 

100 . 
1000 
8000 > 



L 

eha. 

fur. 

m. 

in. 

198 

792 

7920 

63360 



Note. — Gunter's chain, in length 4 poles, or 66 feet, and diTided into 
100 links, is that mostly used in ordinary land surveys ; but in locating roads, 
and like public works, an engineer's chain is usually 100 feet in length, con- 
taining 120 links, each 10 inches long. 

Mental Exercises. 

1. In 2 poles how many links ? In 4 poles ? In 7 poles ? 

2. In 5 chains how many links ? In 8cha. ? In lOcha. ? 

3. How many poles in 50 links ? In 751. ? In 1251. ? 



Exercises for the Slate. 
1. How many links in 7m. 2. In 61630 links how many 



5fur. 6cha. 301. ? 

OPEBATIOZr. 

7 m. 5fur. 6cha. 30L 

8 ^ 



6 1 furlongs. 
10 

6 16 chains. 
100 



miles? 

OPERATION. 

100 )616301. 

10 )616 cha.30L 
8)61 fur. 6cha. 
7 m. 5fur. 
Ans. 7m. 5fur. Ccha. 30L 



616 3 links, Ans. 

3. How many miles in 4386 chains ? 

92. For what is surveyors' measure used ? Becite the table. How do you 
reduce miles to links ? The reason for the operation ? How do you. tei^uufe^ 
inches to chains ? To miles 1 The reason of ^e ov^t^>^Qii% 
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4. In 54m. 66cha. how many chains ? 

5. In 75m. 49cha. how many poles ? 

6. How many miles in 24196 poles ? 

7. How ifianj links in 7m. 4fur. SOrd.? 

8. How many miles in 60750 links ? 

SUBFACE OB SQUABE llEASUBS. , 

93i Square leason is used in measuring surfaces of all kinds. 



TABLE. 



144 Square inches 




make 


1 Square foot, 


ft. 


9 Square feet 




(( 


1 Square yard, 


yd. 


80- - Square yards, or } 
272- Square feet, ) 




u 


1 Square rod or pole, 


P- 


40 Square rods or poles 




u 


1 Rood, 


R. 


4 Boods, or 160 poles, 




u 


1 Acre, 


A. 


640 Acres 




u 


1 Square mile, 

ft. 
yd. i» 


S.M. 

In. 
144 




P« 




1«. 9» 


1296 


B. 


1 


«B 


SOi == 272^ = 


39204 


A. 1» 


40 


=3 


1210 = 10890 = 


1568160 


S. M. 1 as 4 sa ' 


160 


:s 


4840 — 43560 = 


6272640 


1 «r 640 » 2560 » 102400 


= 3097600 = 27878400 = 4014489606 



Note. — A square is a figare having four equal sides and four equal angles. 

When the four lines are each 1 foot in leni^th, the space enclosed is 1 square 
foot; when 1 yard in length, 1 square yard; when 1 rod in length, 1 square 
rod; and so for any other dimension. 



8ft. » lyd. 



t3 
II 







Sqoara 
foot. 















In this diagram the large square represents 
a square yard, and each of the smaller squares 
within it represents one square foot. Now, 
since there are three rows of small squares, 
and three square feet in each row, there will 
be 3 sq. ft. X 3 = 9 sq. fl. in the large 
square. But the large square is 3 ft. in 
length and 3 ft. in breath ; hence, 



To find the contents of a square^ muUiply the numbers denoting Us 
length and breadth together, ' 



93. For what is square measure used? Repeat the table. What is a 
sgnare? A square root? How may the contents of a square be found? 
Sxplain by the diagram the reason of the operation. 



REDUCTION. 96 

Mental Exercises. 

1. In 2 square feet how many square inches ? 

2. In 3 square yards how many square feet ? In 10 sq. yd. ? 

3. In 5 roods how many poles ? In 20 roods ? In 30 roods ? 

4. In 7 acres how many roods ? In 24 acres ? In 40 acres ? 

Exercises for the Slate. 
1. How many square inches in 12A. 3R. 24p. 144fl. 72in. ? 

OFEBATIOH. 

1 2 A. 3R. 24p. 144ft. 72in. 



5 1 roods. 
40 



2 6 4 poles. Notb. — To multiply by J, we 

2 7 2 J. take ^ of the multiplicand. 



4132 
14452 
4129 
516 

5 6 2 6 8 feet 
144 



2248274 
224827^ 
562068 



Ans. 80937864 inches. 
2. In 80937864 square inches how many acres ? 

OPERATION. 

14 4 )80937864 inches. 

2 7 2^)562068 ft. 72in. 
4 4 



10 8 9 )2248272 fourths of a foot 

40 )2064 poles. 576 -^ 4 = i44ft. 
4 )_5J. R. 24p. 
An8rT2 A. 3R. 24p. 144ft. 72in. 

Note. — To divide by the 272^, We first reduce the divisor and dividend 
tofourthsy and then divide. The remainder obtained, being fourthsy is reduced 
to whole numbers by dividing by 4. 

93. How do you reduce acres to square inches ? The reason for the opera- 
tion ? How do you reduce square inches to acres 1 The reason fot iK^ 
operation ? How do yon multiply by J*^ 
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3. In 49 A. SB. 16p. how many sqoare feet ? 

4. In 2171466 sqaare feet how many acres ? 

5. What is the value of d65A. SB. 17p. at $ 1.75 per sqaare 
l-odorpole? Ans. $102,439.75. 

6. Sold a valuable piece of land, containing 3 A. IR. 30p., at 
$ 1.25 per square foot ; what was received for the land ? 

Ans. $187,171,875. 

7. In a tract of land 12 miles square, how many square miles? 
How many acres ? Ans. 92160 acres. 

' 8. In 18 A. OR. 16p. how many square feet ? 

Ans. 788436 square feet. 

9. Purchased 48 A. 3R. 14p. of land for $2.25 per square 
rod, and sold tho same for $ 3.15 per square rod ; what did I 
gain by my bargain ? Ans. $ 7032.60. 



CUBIC OR SOLID MEASURE. 

91 1 Cubic or Solid Measure is used in measuring such bodies 
or things as have lengthy breadth, and thickness ; as timber, 
stone, &C. 



1728 Cubic inches (cu. in.) 

27 " feet 

40 " feet 

16 " feet 

8 Cord feet, or 

128 Cubic feet, 



TABLE, 
make 1 Cabic foot, 



} 



u 
u 



a 
1 



T. 
1 



yd. 
1 

1*4 



1 " yard, 

1 Ton, 

1 Cord foot, 

1 Cord of wood, 

ft. 

1 
« 27 = 

= 40 . 

» 128 



cu. it. 
cu. yd. 
T. 
c. fl. 

C. 



in. 

1728 

46656 

69120 

221184 



Note 1. — A pile of wood Sft in length, 4ft. in breadth, and 4fk. in height, 
contains a cord. 

One ton of timber, as usually surveyed, contains 50=^ cubic feet 

A perch of masonry is 16^ft. long, 1ft. high, and l^ft. thick, or 24} cnbic 
feet. 



93. How do you divide by 272| 7 Of what denomination is the remainder 1 

How is the true remainder found ? — 94. For what is ^nhic measure n^ed 1 

Recite the table. What are the dimensions of a pile of wood containing 

1 cord i How many solid feet does a ton of timber contain, as usually 

Borrejredl 




NoTB 2. — A cuie ia a solid boaoded hj sin wjoan and equal aides. 

If Che rutie is 1 foot long, I foot wide, and 1 foot liigh, it is callod a rubie 

,:j e.^ If .1, 1.. :. g fggj jjjQg^ 3 j-^j ^jjg^ ^j g f^^ j,j|j.|j^ jj jg 

Since eaeh aide of a yard, ae repre- 

eented in the dis^am ^Art. US), ron- 
tons 9 sq. H. of surface, iC is plain, that 
if a block be cut off from one side, one 
foot thick, it can be divided into 9 solid 
, blocks, with BJdes 1 foot in leogth, 
breadth, and thickness, and therefore 
will contain 9 solid feet; and since the 
whole block or cube ia three feet thick, 
it must contain 9 solid (eet X 3 = 2' 
solid feet; or 3 solid feet X 3 X 3 
= 27 solid feet. Hence, 
To find the eontenls of a cubic body, midtiplff together the numbert 
denoting the length, breadth, and thtcktiegs. 

Mental Exercises. 

1. In 2, cubic feet how many cubic inches? In 4 cu. (1.? 

2. In 3 cubic yards how many cubic feet ? In 10 cu. yd- ? 
8. How many cords of wood in 64 cord feet ? In 96 c. ft. ? 
4. How many ions in 80 cu. ft. of timber ? Inl60cu.ft.? 

Exercises for the Slate. 
1. In 48 cu. yd. and 15 cu. 2. In 2265408 cubic inches 

ft. how mexiy cubic inches ? how many cubic yards ? 



1728 )2265408 c 
~2T )1811 c 



4 8 yd. 15ft. 
S41 



97 
1311 feet 
' 1728 
10488 
2622 
9177 
1311 
Ans. 22 6 5 4 8 inches. 

B4. What ia a cabe f How do yon find the contenle of a cube ? The reason 
for the dperation. Describe a cable foot How do ;oa rednce a ton to 
eutiic Inchea 1 The reason for the operation. Haw do 'jivi 'aAium «£i3i& 
inohea to cable jaiSt t The reason for the op«rati<m. 
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3. In 45 cords of wood how many cubic inches ? 

4. In 9953280 cubic inches how many cords of wood ? 

5. How many cubic feet in a pile of wood 15ft. long, 4ft, wide, 
and 6^ft. high ? How many cords ? Ans. 3C. 6 cu. ft. 

6. How many cubic inches in a block of marble 4ft. long 3^ft. 
wide, and 2ft. thick ? Ans. 44928. 

7. In a room 14ft. long, 12ft. wide, and 8ft. high, how many 
cubic feet ? Ans. 1344. 

8. What will 9080 cubic feet of ship-timber cost, at $11.50 
per ton? Ans. $2610.60. 

WINE OB LIQUID MEASURE. 

95t Wine or liquid Heasnn is used in measuring all kinds of 
liquids, except, in some places, beer, ale, porter, and milk. 

TABLE. 



4 Gills fgi.) 
2 Pints 
4 Quarts 
63 Gallons 
2 Hogsheads 
2 Pipes 




make 

• 

u 
u 


1 
1 
1 

1 
1 
1 


Pint, 

Quart, 

Gallon, 

Hogshead, 

Pipe, or Butt, 

Tun, 


pt 

qt 

gal. 

hhd. 

pi. 

tun. 












pt. 




gi- 


- 






qt. 




1 


<= 


4 






gaL 


1 


=s 


2 


s= 


8 


hhd. 




1 r= 


4 


ss 


8 


S9 


82 


pi. 1 


= 


63 » 


252 


— 


604 


\ 


2016 


tan. 1 -- 2 


ss 


126 » 


504 


=s 


1008 


SB= 


4032 


1 — 2 = 4 


SB 


252 = 


1008 


as 


2016 


^ 


8064 



Note 1. — In some States ^\\ gallons, and in others from 28 to 32 gal- 
lons, make 1 barreL 42 gallons make 1 tierce^ and 2 tierces 1 puncheon. 

NoTB 2. — The terra hogshead is often applied to any large cask that may 
{ contain from 50 to 120 gallons, or more. 

NoTK 3. — The Standard Unit of Liquid Measure adopted by the govern- 
ment of the United States is the Winchester Wine Gallony which contains 231 
cuhic inches. It has the name Winchester, from its standard having been 
formerly kept at Winchester, Engrland. The Imperial Gallon, now adopted 
in Great Britain, contains 211-^^ cubic inches; so that 6 Winchester 
gallons make about 5 Impenal gallons. 



95. For what is wine or liqaid measure used 1 Bepeat the table. How 
manvfralJons make a ban*el ? A tierce'? A. puncheon ? How is the term 
Jiogshead often applied ? What is the stan^ax^ vmix ol Yw^^ xaRajwo^'i 



REDUCTION. 
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Mental Exercises. 

1. In 3 pints how many gills ? In 5 pints ? In 9 pints ? 

2. In 4 quarts how many pints ? In 6 quarts ? In 8 quarts ? 

3. In 5 gallons how many quarts ? In 7 gallons ? 

4. How many gallons in 12 quarts? In 18 quarts? 



Exercises 


FOR 


THE Slate; 


1. In 47 tuns of wine how 


2. In 379008 gills how 


many gills? 


• 


many tuns? 


OFBBATIOH. 




OPERATION. 


4 7 tuns." 




4)379008 gi. 


4 




2)94752 pt 


18 8 hogsheads. 
63 

564 
1128 




4)47376 qt. 
63)11844 gaL 
4 ) 1 8 8 hhd. 


118 4 4 gallons. 
4 




Ans. 4 7 tuns. 


4 7 3 7 6 quarts. 
2 




\ 

* 


9 4 7 5 2 pints. 
4 






Ans. 3 7 9 8 sills. 







3. Reduce 197 tuns 3hhd. 60gal. 3qu. Ipt to gills. 

4. In 1596604 gills how many tuns ? 

5. What wiU 7 hogsheads of wine cost, at 5 cents a pint ? 

6. What cost 18 tuns Ihhd. 47gal. of oil, at $ 1.25 per gal- 
lon ? Ans. % 5807.50. 

BEER MEASLT8E. 

96t Beer Measoie is used in measuring beer, ale, porter, and 
milk. 

TABLE. 

qt. 

gal. 

hhd. 

pt. 

= 2 

» 8 



2 Pints (pt.) 
4 Quarts 
54 Gallons 


make 




1 Quart, 
1 Gallon, 
1 Hogshead, 

qt. * 


hhd. 


gal. 

1 


_ 


1 

4 


1 » 


54 


TT- 


216 



9^» JBepeat the table of boor vifeisux^. 
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NoTB 1.— ^Tbe gallon of beer measure contains 282 cnbic inches; and 
as has been osnaUy reckoned, 36 gallons equal 1 barrel ; 2 hogsheads, or 
108 gallons, 1 butt; 2 butts, or 216 gallons, 1 tun. 1 gallon b^r measure 

B= Igali. Ipt 3^^ S^' ^^^^ measure. 

NoTB 2. — Beer Measure is becoming obsolete. Milk and malt liquors, at 
the present time, are bought and sold, generally, bj wine or liquid measure. 

Exercises for the Slate. 



1. How manj quarts in 76 
hogsheads ? 



OPERATION. 



7 6 hhd. 
54 



304 
880 

410 4 gallons. 
4 



2. In 16416 quarts how 
manj hogsheads? 

OPERATION. 

4 )16416 qt. 
5 4 )4104 gaL 
Ans.7 6hhd. 



Ans. 16 416 quarts. 

3. In 4 tuns Ihhd. 17gal. Ipt. how manj pints ? 

4. How many tuns in 7481 pints? 

5. What cost 7hhd. 18gaL of beer at 4 cents a quart? 

Ans. $ 63.36. 

6. At 15 cents per gallon, what will 18hhds. of ale cost? 

Ans. $ 145.80. 
DRY MEASURE. 

97t Dry Measure is used in measuring grain, fruit, salt, ooal, &c. 







TABLE. 






2 Pints (pt) 




make 


1 Quart, 


qt 


8 Quarts 




u 


1 Peck, 


bu. 


4 Pecks 




a 


1 Bushel, 


8 Bushels 




u 


1 Quarter, 


ar. 


86 Bushels 




9 


1 Chaldron, 

qt 


en. 
pt. 






Pk. 


1 » 


2 




bo. 


1 


&3S 8 SBS 


16 


oh. 


1 


« 4 


— 32 — 


64 


1 = 


36 


— 144 


= 1152 = 


2304 



96. How many cubic inches does the beer gallon contain ? How do you 
tvdace hogsheads to quarts 1 Quarts to hogsheads ? — 97. For what is 'dry 
measare used 1 Bepeat the table. 
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KoTB 1. — The Standard Unit of Dry Measure adopted by the United 
States government is the Winchester bnsnel, which is in form a cylinder, 18) 
inches in diameter, and 8 inches deep, co^itaining, 2150^^/^ cubic inches. 
The Standard Imperial Bushel of Great Britain contains 22\%-^^^ cubic 
inches, so that 32 Imperial bushels equal about 33 Winchester bushels. The 
gallon in Dry Measure contains 268-| cubic inches. ' 

Note. 2. — Igal. Dry Measure = 268^cu. in. = Igal. Ipt l^fgi. Wine 
Measure = 3qt. l-^l^pt. Beer Measure ; Igal. W. M. = 231cu. in. = 3qt. 
}pt. D. M. = 3qt. ffpt. B. M. ; Igal. B. M. = 282cu. in. = Igal. Ipt. 
sAgi. W. M. = Igal. Jipt. D. M. ; Iqt. D. M. = 67icu. in. = IqL 
Itrgi. W. M. ; Iqt. W. M. = 57jcu. in. = l||pt. D. M. ; Ipt. D M, 
= 33|cu. in. = Ipt. ifei. W. M. ; Ipt W. M. = 28lcu. in. = ||pt. D. M. 

Mental Exebcises. 

1. In 2 quarts how many pints ? In 5 quarts ? In 7 quarts ? 

2. In 3 pecks how many quarts ? In 6 pecks I In 9 pecks ? 

3. In 5 bushels how many pecks? In 10 bushels? 

4. How many pecks in 16 quarts? In 25 quarts? 

Exercises fob the Slate. 

1. How many quarts in 2. In 56731 quarts how 

49ch. 8bu. 3pk. and 3qt.? many chaldrons? 



OPESATIOir. 




OPERATION. 


4 9 ch. 8bu. 


3pk.3qt. 


8 ) 5 6 7 3 1 qt 


36 




4 ) 7 9 1 pk. 3qt. 


302 
147 

17 7 2 bushels. 




36)177 2bu. 3pk. 
4 9 ch. 8bu. 


4 




iois. 49ch, 8bu. 3pk. 3qt 


7 91 pecks, 
8 




' 



Ans. 5 6 7 31 quarts. 

3. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons? 

5. How many pints in 35bu. Ipt. ? 

6. Reduce 2241 pints to bushels. 

7. Reduce 18qr. 3pk. 5qt. to quarts. 

8. How many quarters in 4637 quarts ? 

9. In 19bu. 3pk. 7qt. Ipt how many pints? 
10. In 1279 pints how many bushels ? 



97. What is the standard unit ot Dty 'Nifi»sx«^'V 
9* 
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MEASUBE OF TIME. 

98t Heasnit of Time is applied to the yarious divisions and 
Bub-divisions into which time is divided. 



TABLE. 



60 Seconds (sec.) make 


1 Minute, 


m. 


60 Minutes ** 


1 Hour, 


h. 


24 Hours « 


1 Day, 


da. 


7 Days " 


1 Week, 


w. 


865J Days, or 52 weeks > ^ 
l\ days, > 
12 Calendar Months (mo.) *< 


1 Julian Year, 


y- 


1 Year, 


y- 


/ 


m. 


■ec 


h. 


1 -8 


60 


d- 1 


» 60 -» 


8600 


w. 1 = 24 


» 1440 « 


86400 


y. 1 = 7 = 168 


= 10080 « 


604800 


1 »= 52^ >^ 865^ » 8766 


» 525960 » 


81557600 



Note I . — The true Solar or Tropical Year is the time measured from the 
8an*s leaving either equinox or solstice to its return to the same again, and 
is 365d. 5h. 48m. 49sec. nearly. 

The Julian Year, so called from the calendar instituted by Julius Caesar, 
contains 365^ days, as a medium ; three years in succession containing 365 
days, and the fourth year 366 days ; which, as compared with the true solar 
year, produces a yearly error of 11m. 10^ sec, or of 1 whole day in about 
120 years. 

The Gregorian Year, or that institated by Pope Gregory XIII., in the year 
1582, and which is now the Civil or Legal Year in use among the different 
nations of the earth, contains 365 days for three years in succession, and 366 
days for the fourth, excepting centennial years whose number cannot be exactly 
divid&i by 400. The Gregorian year gives an error of only 1 day in 3866 
years. 

A Common Year is one of 365 days, and a Leap or Bissextile Year is one 
of 366 days. Any year is Leap Year whose number can be divided by 4 
without a remainder, except years whose number can be divided without a 
remainder by 100, but not by 400. 

A Sidereal Year is the time in which the earth revolves round the sun, and 
is 365d. 6h. 9m. 9^sec. 

NoTB 2. — The 12 calendar months, composing the civil year, are Jan- 
uary, February, March, April, May, Jane, July, August, September, October, 
November, December, and the number of days in each may be readily re- 
membered by the following lines ; — 

98. To what is the measure of time applied ? Repeat the table. How is 
the true solar year nieasured ? How long is it ? Why is the Julian year so 
called ? Who instituted the Gregorian year 1 What is a Common year 1 
A Sidereal year 7 Name the months in tVieir oidet. 



BEDTJCnON. 
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** Thirty days hath September, 
.April, June^ and November; 
And all the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight ; and this, in fine, 
One year in four hath twenty-nine." 

TABLE 

Bhowino the Number op Days from any Day of one Month to the 
BAMS Day of ajtt other Month in the same Tear. 





To THS SAMS DaT OF 


Frok ant 

DAT OF 






1 


Jan. 
365 


Feb. 
31 


Mar. 
59 


Apr. 
90 


May. 


June. 


July. 
181 


Aug. 
212 


Sept. 
243 


Oct. 
273 


Nov. 
304 


Dec. 
334 


Janaary 


120 


151 


February 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May 


245 


276 


304 


335 


365 


.31 


61 


92 


123 


153 


184 


214 


Jane 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


Jjily 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


US 


Angast 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December 


31 


62 


90 


121 


151 


182 


212 


243 


274 


304 


335 


365 



For example, to find the number of days from April 4th to November 4th 
we look for April in the left vertical column, and November at the top, anot, 
where the lines intersect, is 214, the number sought. Asrnin. to find the 
number of days from June 10th to September 16th, we fnd the diff^erence 
between June 10th and September 10th to be 92 days, and juld 6 days for the 
excess of the 16th over the 10th of September, so* we havj 98 days as the 
exact difference. 

If the end of February be included between the points of a time, a day 
must be added in leap year. 

When the time exceeds one year, there must be added 3G5 days for each 
year. 

Mental Exercises. 

1. In 3 minutes how many seconds? In 5 minu'es ? 

2. In 2 hours how many minutes ? In 4 hours ? 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 

4. In 2 days how many hours ? In 3 days? In 7 days? 

5. How many weeks in 21 days? In 30 days? In 50 days ? 

6. How many calendar months in 2 years ? In 8 years ? In 
10 years ? In 12 years ? In 20 years? 



98. How many days has each month ? How do yon find b*' the table the 
number of days from April 4th to November 4th *? WVvv.vw >3v\vi. >2caia ^nras^jc** 
for is more than, one year, how many days must "be «A^t^'\ 



104 BEDUCTION. 

Exercises fob the Slate. 

1. How many seconds in 365da. 2. In 31556929 seconds 
5h. 48m. 49sec., or one solar year ? how many days ? 



OFERATIOlf. 

8 6 5 da. 5h. 48m. 49sec 


OPERATION. 

60)31556929 


24 

1465 
730 

8 7 6 5 hours. 
60 


60)525948m.49sec 
2 4) 8 7 6 5 h. 48m. 
3 6 5 da. 5h. 

Ans. 365da. 5h. 48m. 49sec. 


5 2 5 9 4 8 minutes. 
60 





31556929 seconds, Ans. 

3. Reduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar years 262da. 17h. 28m. 
42sec. ? 

6. In 969407592 seconds how many solar years? 

7. How many weeks in 684592 minutes ? 

8. In 67 w. 6d. 9h. 52m. how many minutes ? 

9. How many days from June 5th to Dec. 11th ? 

10. How many days from March 17th, 1856, to May 16th, 
1857? Ans. 425 days. 

11. How many days from December 18th, 1856, to January 
30th, 1857 ? 

12. How many days from August 30th, 1857, to June 1st 
1858 ? 

13. How many days from July 4th, 1859, to July 4th. 
1860? 

14. How many days from April 25th, 1855, to August 20th, 
1858? Ans. 1213 days. 

Note. — The last six examples are to be performed by aid of the table on 
page 103. 

98. How do you reduce years to seconds ? The reason for the operation. 
How do yon rednce seconds to daysl To ^eaxa'^ Th& reason for the 
operation. 



BEDUCTION. 
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CIRCULAR MEASURE. 



99t Cirenlar Heasnre is applied to the measurement of circles 
and angles, and is used in reckoning latitude and longitude, and 
the revolutions of the planets round the sun. 



TABLE. 



60 Seconds 
60 Minutes 
30 Degrees 
12 Signs, or 


CO 

360 Degrees, 


make 

« 
n 


0. 

1 -> 


s. 

1 
12 


=- 


o 

1 

30 

360 



1 Minute, 

1 Degree, 

1 Sign, 

The Circle of the Zodiac, 



/. 

S. 

c. 



9 

1 

60 

1800 

21600 



// 

60 

8600 

108000 

1296000 




Note 1. — A Ctrde is a plane figure 
bounded by a curve line, every part of 
which is equally distant from a point' 
called its center. 

The Circumference of a circle is the line 
which bounds it, as shown by the diagram. 

An Arc of a circle is^ny part of its cir- 
cumference ; as AB. 

A Budius of a circle is a straight lino 
drawn from its center to its circumference ; 
as CA, CB, or CD. 

Every circumference is supposed to be 
divided into 360 equal parts, called de- 
grees. 

A Quadrant is one fourth of a circumference, or an arc of 90^ ; as AB. 

An Angle f as ACB, is the inclination or opening of two lines which meet 
at a point, as C The point is the vertex of the angle. If a circumference 
be drawn around the vertex of an angle as a center, the two sides of the 
angle, as radii of the circle, will include an arc, which is the measure of the 
angle ; as the arc AD == 120® is the measure of the angle ACD, and AB 
= 90®, the measure of the angle ACB ; hence the one is an angle of 120®, 
and the other, of 90®. 

NoTB 2. — As the earth turns on its axis from west to east every 24 hours, 
the sun appears to pass from east to west -jx of 360® of longitude every hou^^ 
or over 15® of longitude in I hour's time, or 1® in 4 minutes of time, and 1' 
in 4 seconds of time ; so that when it is noon at any place, it is 1 hour earlier 
for every 15® of longitude westward, and 1 hour later for every 15® of longi- 
tude eastward. Thus, Boston being 71® 4' west of Greenwich, and San 
Francisco 51® 17' west of Boston, when it is noon at Boston, it is 4h. 44m. 
I6sec. past noon at Greenwich, and wanting 3h. 25m. Ssec of noon at San 
Francisco. 



99. To what is circular measure appUcdl U^caXA ^"^ Xa5c\^« '^V^Nft^^^ 
drcle 9 Am angle ? 
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REDUCTION. 



Exercises fob the Slate. 



1. How many minutes in 
lis. 18^57'? 

OPERATIOir. 

lis. 18° 57' 
30 



3 4 8 degrees. 
60 



2. In 20937 minutes 
how many signs? 

OPKRATIOlf. 

6 0)20937' 



3 ) 3 4 8** 5 7' 



Ans. 2 9 3 7 minutes. 

3. In 27S. 19* 51' 28" how many seconds? 

4. How many signs in 2987488 seconds ? 



1 1 S. 1 8** 
Ans. lis. 18* 67'. 



MISCELLANEOUS TABLE. 

100. This table embraces a variety of denominations fin&- 

quently used in business. 



12 units 
12 dozen 
12 gross 
20 units 
14 pounds 
60 pounds 
60 pounds 
60 pounds 
60 pounds 
52 pounds 
70 pounds 
56 pounds 
56 pounds 
56 pounds 
45 pounds 
20 pounds 
48 pounds 
52 pounds 
48 pounds 
S2 pounds 
SO pounds 



of Iron or Lead 

of Wheat 

of Clover-seed 

of Beans 

of Potatoes 

of Onions 

of Com on the Cob 

of Shelled Corn 

of Rye 

of Flax-seed 

of Timothy-seed 

of Bran 

of Barley 

of Buckwheat 

of Buckwheat 

of Oats 

of Oats 



make 1 dozen. 
** 1 gross. 

1 great grosi. 

1 score. 

1 stone. 

1 busheL 

1 bushel. 

1 bushel. 

1 bushel. 

1 busheL 

1 busheL 

1 bushel. 

1 bushel. 

1 busheL 

1 busheL 

1 busheL 

1 busheL 

1 bushel in Ky. 

1 bushel in Mass. and Pa. 

1 bushel in Mass.. HI., O., etc. 

1 bushel in Me., N. H., Pa., etc. 



(( 
(( 
t( 
u 

M 
(( 
t( 
(( 
(( 
t( 
U 
<( 
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it 

u 
« 



99 How do yon reduce pisrns to seconds ? Give the reason of the operation. 
How ffo roa rcfhice seconds to dejn^es 1 To signs ? Give the reas<in for 
the operation. How many degrees in a c\tc\e "i — \Wi. "WVval Sa «iivVff«.CQd in 
/he miscellaneous table ? 
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1 96 pounds of Flour make 1 barrel. 

200 pounds of Beef or Pork " 1 barrel. 

100 pounds of Grain " 1 cental. 

100 pounds of Fish " 1 quintal. 

200 pounds of Shad or Salmon " 1 barrel in N. Y., Ct. 

220 pounds of Fish " 1 barrel in Md. 

80 gallons of Fish " 1 barrel in Mass. 

6 bushels of Corn " 1 barrel in Md., Tenn., etc. 

24 sheets of Paper make 1 Quire. 

20 quires ' " 1 Ream. , 

2 reams • " 1 Bundle. 

5 bundles << 1 Bale. 

Note. — A sheet folded in 2 leaves forms a folio ; in 4 leaves, a quarto ^ 
in 8 leaves, an octavo ; in 12 leaves, a I2mo ; in 18 leaves, an 18mo ; and 
in 24 leaves, a 24mo. 

MISCELLANEOUS EXERCISES. 

1. In $ 345.18 how many mills ? 

2. How many dollars in 345180 mills ? 

3. In 46£ 18s. 5d. how many farthings ? 

4. How many pounds in 45044 farthings ? 

5. Reduce 611b. Ooz. 17pwt. 17gr. troy to grains. 

6. In 351785 grains troy how many pounds? 

7. How many scruples in 271b 3S 13 19? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt 3qr. 181b. how many ounces? 

10. How many tons in 2675088 ounces ? 

11. How many nails in 97yd. 3qr. 3na, ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards ? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in.? 

16. In 1009530 inches how many miles ? 

17. In 95,000,000 of miles how many inches ? 

18. How many miles in 6,019,200,000,000 inches? 

19. In 48deg. 18m. 7fur. 18rd. how many feet? 

20. In 17629557 feet how many degrees ? 

21. How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 342164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 



100. Wiiat ffives name to the size ox ioTia. ot XswJfea^ 
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24. In 100362240000 square inches how many square miles ? 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt ? 

28. In 10648 gills how many hogsheads of wine ? 

29. How many quarts of beer in 29hhd. 30gal.^3qt ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many seconds of time in 365 days 6 hours ? 
34 In 31557600 seconds how many days ? 

35. How many hours in 1842 years (of 365da. 6h. each) ? 

36. In 16146972 hours how many years ? 

37. How many seconds m 8S. 14° 18' 17'' ? 

38. In 915497" how many signs? 

39. What will be the cost of 13 gross of steel pens, at 2 J cents 
per pen ? Ans. $46.80. 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost ? Ans. $ 48. 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each ; how many bottles are required ? 

Ans. 168 bottles. 

42. When $1480 are paid for 25 acres of land, what costs 1 
acre ? What costs 1 rood ? What cost 37 A. 2R. 18p. ? 

Ans. $2226.66. 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 cents 
per lb., for which he paid 25 barrels of apples at $ 1.75 per bar- 
rel ; how much remains due ? Ans. $ 9.62. 

44. Bought a silver tankard weighing 21b. 7oz. for $ 46.50 ; 
what did it cost per oz. ? How much per lb. ? Ans. $ 18. 

45. Bought 3T. Icwt 181b. of leather at 12 cents per lb., and 
sold it at 9. cents per lb. ; what did I lose? Ans. $ 183.54. 

46. Phineas Bailey has agreed to grade a certain railroad at 
$ 5.75 per rod ; what will he receive for grading the road, its 
length being 37m. 7fur. 29rd. ? Ans. $ 69856.75. 

47. If it cost $ 17.29 a rod to grade a certain piece of rail- 
road, what will be the expense of grading 15m. 6fur. 37rd. ? 

Ans. $87,781.33. 

48. What is the value of a house-lot, containing 40 square 
rods and 200 square feet, at $ 1.50. per sc\ua.Te foot? 
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49. How many yards of carpeting, one yard in width, will be 
required to carpet a room 18ft. long and 15t't. wide ? 

Ans. 30 yards. 

50. A certain machine will cut 1 20 shingle-nails in a minute, , 
how manj will it cut in 47 days 7 hours, admitting the machine 
to be in operation 10 hours per day? Ans. 3434400 nails. 

51. In a field 80 rods long and 50 rods wide, how many square 
rods ? How many acres ? Ans. 25 acres. 

52. How long will it take to count 18 millions, counting at the ' 
rate of 90 a minute? Ans. 138da. 21h. 20m. 

53. A merchant purchased 9 bales of cloth, each containing 15 
pieces, each piece. 23 yards, at 8 cents per yard ; what was the 
amount paid ? Ans. $ 248.40. 

54. Suppose a certain township is 6 miles long and 4j- miles 
wide, how many lots of land of 90 acres each does it contain ? ^ 

Ans. 192 lots. 

55. The pendulum of a certain clock vibrates 47 times in 1 
minute ; how many times will it vibrate in 196 days 49m. ? 

Ans. 13267583 times. 

56.. How many shingl^s will it take to cover a roof, each of 
whose equal sides is 36 feet long, with rafters 16 feet in length, 
supposing 1 shingle to cover 27 square inches ? 

Ans. 6144 shingles. 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 miles, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence? 'Ans. 46464 times. 

. 58. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, in 
each box 15 purses, in each purse 178 sovereigns, each sovereign 
valued at $ 4.84 ; what is the amount of the money ? 

Ans. $ 135689400. 

59. In 18rd. 5yd. 2ft. llin. how many inches? 

Ans. 3779 inches* - 
, 60. In 3779 inches how many rods ? 

Ans. 18rd. 5yd. 2ft. llin. 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents- per pound; 
what was the amount ? Ans. $ 353.79. 

62. A gentleman purchased a house-lot that was 25 rods long 
and 16 rods wide for $100,000, and sold the same for $1.25 
per square foot ; what did he gain by \i\b pxrcc^QtS^*^ 

10 
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ADDITION. 
101. Addition of Componnd Nninben is the process of finding 

the amount of two or more denominate numbers of the same 
kind, when one or more of them is compound. ' • 



ENGLISH MONEY. 

Ex. 1. Paid a London tailor 7£ 18s. 6d. 2far. for a coat*, 
2£ 17s. 9d. Ifar. for a vest ; d£ 8s. dd. dfar. for pantaloons ; 
9£ lis. 8d. dfar. for a surtout; what was the amount of the 
biU ? Ans. 23£ lis. 4d. Ifar. 

Having written units of the same de« 
nomination in the same column, we find 
the sum of the farthings to be 9 farthings, 
equal to 2d. and Ifar. We write the 
Ifar. under the column of farthings, and 
carry the 2d. to the column of pence ; 
the sum of which is 28d., equal to 2s. 4d. 
Ans. 2 3 11 4 1 We write the 4d. under the column of 

pence, and carry the 28. to the column of 
shillings; the sum of which is 5 Is., equal to 2£ lis. We write the 
lis. under the column of shillings, and carry the 2£ to the column of 
pounds; and have for the whole amount, 23 £ lis. 4d. Ifar. 

The same result can be arrived at hyreducing the numbers as they 
are added in their respective columns. Thus, we can, beginning with 
farthings, add in this way: 3far. and Sfar. are 6far., equal to Id. 2far., 
and Ifar. are Id. 3far., and 2far. are Id.' 5far., equal 2d. Ifar. Writ- 
ing the Ifar. under the column of farthings, carry the 2d. to the column 
of pence; add 2d. (carried) and 8d. are lOd., and 3d. are l?d., equal 
to Is. Id., and 9d. are Is. lOd., and 6d. are Is. 16d., equal to 2s. 4d. 
Writing the 4d. under the column of pence, carry the 2s. to- the col- 
umn of shillings; add 2s. (carried) and lis. are 18s., and 8s. are 21s., 
equal to l£ Is., and 17s. are l£ 18s., and 18s. are l£ 31s., equal 
to 2£ lis. Writing lis. under the column of shillings, carry the 
2£ to the column, of pounds, and so find the whole amount to be as 
before. 

Thus the adding of compound numbers is like that of simple num- 
bers, except in carrying according to a varying scale (Art. 82. Note ) 
A like difference fiolds in subtracting, multiplying, and dividing of 
compound numbers. 



OPERATION. 




£ 8. d. 


far. 


7 13 6 


2 


2 17 9 


1 


3 8 3 


3 


9 118 


3 



iOl. What IS addition of compound numbers? How do you arrange 
a7in/7ound numbers for addition 1 Why'i "WYvciX. \% \Jrtfc AVffewnce between 
addition of coiapovLxudi and addition of BimpVe nvLmX^^T^'V 



ADDITION. Ill 

Rule. — Write all the given numbers so that units of the same denomi' 
nation may stand in the same column. 

Add as in addition of simple numbers; and carry ^ from column to 
column^ one for as many units as it takes of the denomination added to 
make a unit of the denomination next higher, 

' Proof. • — The proof is the same as in addition of simple 
numbers. 

Examples fob Practice. 









TROY 


WEIGHT. 


' 








2. 










3. 




lb. 


01. pwt. 


gf- 






lb. 


OB. pwt. 


gf- 


15 


11 19 


22 






10 


10 10 


10 


71 


10 13 


17 






81 


11 19 


23 


65 


9 17 


14 






47 


7 8 


19 


73 


11 13 


13 






16 


9 10 


14 


14 


8 9 


9 






33 


10 9 


21 



242 4 14 



APOTHECARIES' WEIGHT. 





4. 






lb 


S 5 


3 


,gr- 


81 


1 1 6 


1 


19 


75 


10 7 


2 


13 


14 


9 7 


1 


12 


37 


8 1 


1 


1 1 


61 


11 3 


2 


3 



5. 

ft S 3 9 gr. 

35 9 6 2 19 

7 1 111 11 

37 3 3 2 12 

14 4 7 1 13 

75 5 6 1 17 



272 4 3 18 



AVOIRDUPOIS WEIGHT. 

6. 7. 

T. ewt. qr. lb. os. dr. T. ewt. qr. lb. oz. dr. 



71 


19 


3 


17 


14 


13 


14 


13 


2 


15 


15 


15 


14 


13 


1 


11 


13 


12 


13 


17 


3 


13 


11 


13 


3 9. 


9 


3 


13 


9 


9 


46 


16 


3 


1 1 


13 


10 


15 


17 


3 


16 


10 


14 


14 


15 


2 


7 


6 


9 


61 


16 


3 


13 


7 


8 


11 


17 


3 


10 


15 


11 


203 


17 


3 


23 


8 


8 















lOI. What is the rulel T:\ift\xoo^'\ 
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CLOTH MEASURE. 

8. 9. 

yd. qr. luu in. E.E. qr. na. In. 

5332 16 321 

7112 71112 

8331 13 321 

9122 47 322 

4332. 39 232 



36 


3 

























LONG MEASURE. 


' 














10. 








11. 








<teg. 


m. 


ftur. rd. 


ft. in. 


m. 


fat. 


Id. 


yd. 


ft. 


in. 


18 


19 


7 15 


11 1 


12 


7 


35 


5 


2 


11 


61 


47 


6 39 


10 11 


13 


6 


15 


3 


1 


10 


78 


32 


5 14 


9 9 


16 


1 


17 


I 


2 


5 


17 


59 


7 36 


16 10 


13 


4 


13 


2 


1 


9 


28 


56 


1 30 


16 1 


17 


7 


36 


5 


2 


7 



205 8^51714^ 8 

205 9 1 17 15 2 

SURVEYORS' MEASURE. 







12. 






m. 


for. 


eh. 


p- 


L 


17 


5 


8 


3 


24 


16 


3 


7 


1 


21 


47 


7 


9 


3 


19 


19 


6 


6 


1 


16 


31 


7 


1 





20 



18. 

m. for. ch. p. 1. 

14 7 9 3 21 

37 1 3 16 

17 7 8 3 17 

61 6 5 3 16 

47 1 1 23 



133 7 4 



SQUARE MEASURE. 

14 15. 

A. R. p. ft. in. A. R. p. yd. ft. In. 

67 3 39 272 143 43 1 15 30 8 17 

78 3 14 260 116 16 3 39 19 7 141 

14 2 31 167 135 47 1 16 27 5 79 

67 1 17 176 131 38 3 17 18 8 17 

49 3 31 69 117 15 132 111117 



278 3 15 13 IJ 66 
• .i=36 

^rS 3 15 131* 102 
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SOLID MEASUBE. 

16. 17. 

Ton. ft. in. Cord. ft. In. 

17 39 1371 14 116 1169 

6117 1711 671131711 

47 16 1666 96 127 969 

71 38 1711 19 98 1376 

47 17 1617 14 37 1414 



246 


11 


1164 


- 




















WINE MEASURE. 












. 


18. 












19. 




Ton. 


hhd. 


gaL 


qt. 


pt. 




Ton. 


hhd. 


gaL 


qt. pt. 


61 


1 


62 


3 


1 




14 


3 


18 


3 


71 


3 


14 


1 


1 




81 


1 


60 


3 1 


60 





17 


3 







17 


3 


61 


3 


14 


1 


51 


1 


1 




61 


3 


57 


3 1 


57 


3 


14 


3 


1 


•s 


17 


1 


17 


1 


265 


2 


35 


1 



















% 




B££B MEASUBE 












20. 












21. 




Ton. 


hhd. 


gal* 


qt. 


pt. 




Tun. 


hhd. 


gal. 


qt pt 


15 


3 


50 


3 


1 




67 


1 


51 


1 


67 


3 


17 


3 


1 




15 


3 


16 


3 1 


17 


1 


44 


1 







44 


1 


45 


1 1 


71 


3 


12 


3 


1 




15 


2 


12 


2 1 


81 


I 


18 


1 







67 


3 


35 


1 


254 


1 


36 





1 




^ 
















DBY MEASUBE. 






' 






22. 












23. 




eh. 


ho. 


pk. 


qt. 


pt. 




eh. 


hn. 


pk. 


qt. pt 


15 


35 


3 


7 


1 




71 


17 


1 


1 1 


61 


16 


3 


6 


1 




16 


31 


3 


3 


51 


30 


1 


5 







41 


14 


3 


1 1 


42 


17 


2 


2 


1 




71 


17 


1 


1 


14 


14 


: 1 


4 


1 




10 


10 


2 


3 



186 7 12 

10* 
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TIME. 





24. 










25. 






y- 


da. h. 


m. 


0. 


w. 


da. 


h. 


m. 


s. 


57 


300 23 


59 


17 


15 


6 


23 


15 


17 


47 


169 15 


17 


38 


61 


5 


15 


27 


18 


29 


364 23 


42 


17 


71 


6 


21 


57 


58 


18 


178 16 


38 


47 


18 


5 


19 


39 


49 


49 


317 20 


52 


57 


87 


6 


19 


18 


57 



203 236 10 30 56 

CIBCULAB MEASURE. 
26. 27. 

S. o ' w B o ' rr 

11 28 56 58 

10 21 51 37 

8 13 39 57 

8 19 38 49 

7 17 47 48 



11 11 55 09 



6 


17 


17 


18 


7 


09 


19 


51 


8 


18 


57 


45 


4 


17 


1 6 


39 


7 


27 


38 


48 



Note. — The sam of the Rigns^ when not less than 12, mast be divided by 
12| and only the remainder be written down, as in Ex. 26. 



SUBTRACTION. 

102t Snbtraetion of Compound Namben is the process of finding 

the difference between two denominate numbers of the same 
kind, when one or both of them are compound. 

ENGLISH MONEY. 

Ex. 1. From 87£ 9s. 6d. 3far. take 52£ lis. 7d. Ifar. 

Having placed the less number under 
the greater, farthings under farthings, 
pence under pence, etc., we begin with 
the farthings, thus : 1 far. from 3 far. 
leaves 2 far., which we set under the 
Kem. 3 4 17 11 2 column of farthings. As we cannot 

O 

" ■ ' ■ ^'— ^^™ ' ■ T ■ — ■■■ ■■ »■■■■ ■■■ III ■* 

102. What is subtraction of compound numbers? How do jou arrange 
the nnmbers fyr subtraction ? 



/ 


OPERATION. 






£ 8. d. 


&r. 


Min. 


87 9 6 


3 


Sub. 


52 11 7 


1 
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's 

take 7d. fiiom 6d., we add 12d. = Is. to the 6d., making 18d., and 
then subtract the 7d. from it, and set the remainder, lid., under the 
column of pence. We then add Is. = rid. to the lis. in the sub^ra- 
hend, making 12s., to compensate for the 12d. we added to the bdl in 
the minuend. (Art. 30.) Again, since we cannot take 12s. from 9s., 
we add 20s. = l£ to tne 98., making 29s., from which we take the 
12s., and set the remainder, 17s., under the column of shillings. Hav- 
ing added l£ = 20s. to the 52£, to compensate for the 20s. added to 
the 9s. in the minuend, we subtract the pounds, and obtain 34£ for 
the remainder ; and as the result complete, 34 £ 17s. lid. 2far. 

Rule. — Vfiiie Hie less compound number under the greater^ so that 
units of the same denomination shall stand in the same column. 

Subtract as in subtraction of simple numbers. 

If any number in the subtrahend is larger than that above it, add to the 
upper number as many units as make one of the next higher denomination 
before subtracting, and carry one to the next lower number before subtract- 
ing it. 

Proof. — The proof is the same as in subtraction of simple 
numbers. 

Examples for Practice. 





2. 










3. 




£ 

78 
41 


8. 
11 

13 


d. &r. 

5 2 
3 3 




• 


£ 
765 

713 


8. 

16 
17 


d. fiur.-^ 
10 1 

11 3 


36 


18 


1 3 












r 


4. 




TROY 


WEIGHT. 




5 


. 


lb. 

15 

9 


3 
11 


pwt. gr. 

12 14 
17 2 1 






lb. 

711 
19 


OB. 
1 

3 


pwt. gr. 

3 17 
18 19 



5 3 14 17 

APOTHECARIES' 'WEIGHT. 
6. 7. 

ft S 3 9 gr. ft S 3 9 gr. 

1571215 16168117 

11 9 7 1 19 97 7 1 2 18 

3 9 2 16 



102. What do you do when the upper number is smaller than the lowec \ 
How manv do you carry to the next denomiuatioii'^ N^Yisl S& ^^ tq^&\ 
The proof 1 
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COMPOUin) NUMBEBS. 



AVOIBDUPOIS WEIGHT. 







8. 












9. 






T. 


owt. 


qr. 


lb. 


01. 


dr. 


T. 


cwi. 


qr. lb. 


01. 


dr. 


117 


16 


1 


5 





14 


1 1 


1 


1 


1 


13 


19 


17 


3 


17 


1 


15 


9 


18 


3 1 


13 


15 



. 97 18 1 12 14 15 



10. 

yd. qr. na. in. 

15 1 1 2 

9 3 3 1 

5 12 1 



CLOTH MEASUBE. 



11. 

B. B. qr. 



in. 



171 2 2 1 

19 3 2 



LONG MEASUBE. 





12. 












18. 




97 
19 


m. fur. 

3 7 
17 1 


rd. 
31 
39 


yd. 
1 
1 


ft. 
1 

2 


in. 
3 

7 


deg. 

18 
9 


m.. ftur. rd. 

19 1 1 
28 7 1 


ft. in. 

3 7 
16 9 


77 


5 5^ 5 
i-1 


31 
13 


1 


1 
2 


8 
6 









77 55 



5 112 



14. 

m. ftur. cha. p. 



21 

9 



3 
5 



5 

8 



2 
1 



SUBVEYOBS' MEASUBE. 



1. 

17 
20 



11 5 7 22 



m. 

31 
18 



15. 

ftur. cha. p. L 

7 1 1 19 

1 7 3 23 



16. 



SQUABE MEASUBE. 



17. 



A. 

116 
87 


B. p. 

1 13 
3 17 


'ft. in. 

100 113 
200 117 


A. 

139 

97 


B. p. 

1 17 
3 18 


yd. 

18 

30 


ft. in. 

1 30 
1 31 


28 


1 35 


17 1i 140 
i = 36 






• 





28 1 85 172 32 
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SOLID MEASURE. 
18- 19. 

T. ft. in. GordA. ft. In* 

171 30 1000 571 18 1234 

98 37 1234 199 19 1279 - 

72 32 1494 

WINE MEASURE. 
20. 21. 

T. hhd. gal. qt. pt. gL T. hhd. gal. qt. pt. gi. 

1718 8111 7111111 

99 1 19 3 1 3 9 8 3 3 13 

72 161112 

BEER MEASURE. 
22. 23. 

T. bhd. gaL qt pt. T. hhd. gal. qt pt 

15 1 17 1 79 2 2 2 

9 3 19 3 1 19 3 13 3 1 

5 1 51 1 1 

DRY MEASURE. 
24. 25. 

eh. ba. pk. qt pt eh. bu. pk. qt pt 

716 12 10 7313301 

19 9 3 11 19 18 1 3 1 

69 6 27 2' 7 1 

TIME. 
26. 27. 

y. da. h. m. see. w. da. h. m. see. 

375 15 13 17 5 14 1 3 4 15 
199 137 15 1 39 9 6 17 37 48 

175 243 4 15 26 

CIRCULAR MEASURE. 
28. 29. 

S. o I « &• • o I ff 

11 7vl315 1233739 

9 29 17 36 9 15 38 47 

17 55 39 4 7 58 52 

Note. — In Circular Measare, the minnend is sometimes less tbA^^So^ 
subtrahend, as in Ex. 29, in which case it ma&t \>& Vxucxoasn^ Vj V^ ^s^g^^^ 



Min. 

Sub. 


FIRST OPERATION. 

J. mo. da. 

18 5 4 7 9 
18 5 2 9 16 


Rem. 

Min. 
Sub. 


1 9 23 

SECOND OPERATION. 

1854 9 9 
1852 10 16 
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103. To find the difference of dates. 

Ex. 1. What is the difference of time between October 16th, 
1852, and August 9th, 1854 ? Ans. ly. 9mo. 23da. 

(Commencing with January, the first 
month in the year, and counting the 
months and days in the later date up 
to August 9th, we find that 7mo. and 9 
da. have elapsed; and counting the 
months and days in the earlier date, up 
to October 16th, we find that 9mo. and 
16da. have elapsed. We, therefore, 
write the numbers for subtraction as in 
the first operation. The same result 
can be obtained by reckoning the num- 

Rem. 1 9 2 3 ber of the given months instead of the 

number of months that have elapsed 

since the beginning of the year, and writing the numbers as in the 

second operation ; — written either way, 

The earlier date being placed under the later, is subtracted, as by the 
preceding rtde. 

Note. — In findinj? the difference between two dates, and in computing 
interest for less than a month, 30 days are considered a month. In /eijm/ trans- 
actions, ft month is reckoned from any day in one month to the corresponding 
day of the following month, if it has a corresponding day, otherwise to 
its end. 

Examples* FOB Practice. HI 

2. What is the time from March 21st, 1853, to Jan. 6th, 
1857? Ans. 3y. 9m. 15da. 

3. A note was given Nov. 15th, 1852, and paid April 25th, 
1857 ; how long vjras it on interest ? Ans. 4y. 5mo. lOda. 

4. John Quincy Adams was bom at Braintree, Mass., July 
nth, 1767, and died at Washington, D. C, Feb. 23, 1848; to 
what age did he live? Ans. 80y. 7mo. 12da. 

5. Andrew Jackson was bon;i at Waxaw, S. C, March 15th, 
1767, and died at Nashville, Tenn., June 8th, 1845 ; at what 
age did he die ? Ans. 78y. 2mo. 23da. 

103. From what period do you count the months &n(\ days in preparin;^ 
dates for subtraction ? How do vou arrange the dates for fiubtraction ? How 
subtract ? How many days are considered a month in busifiess transactions f 
What is the second method of prepaxing d&\A& ioi %\>b\xaAtiQn.1 

\ 
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MISCELLANEOUS EXERCISES. 

1. What is the amount of the following quantities of {?old: 
41b. 8oz. 13pwt. 8gr., 51b. lloz. 19pwt. 23gr., 81b. Ooz. 17pwt. 
15gr., and 181b. Ooz. 14pwt. lOgr. ? 

Ans. 371b. 7oz. 5pwt. 8gr. 

2. An apothecary would mix 7ib3S 23 29 Igr. of rhubarb, 
21b 10 S 03 19 13gr. of cantharides, and 21b 35 73 29 17gr. 
of opium ; what is the weight of the compound ? 

Ans. 12ft 55 35 09 llgr. 

3. Add together 17T. llcwt 3qr. 111b. 12oz., IIT. 17cwt Iqr. 
191b. lloz., 53T. 19cwt Iqr. 171b. 8oz., 27T. 19cwt. 3qr. 181b. 
9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

Ans. 127T. 12cwt Iqr. 181b. 5oz. 

4. A merchant owes a debt in London amounting to 767l£ ; 
what remains due after he has paid 1728£ 17s. 9d.? 

Ans. 5942£ 2s. 3d. 

5. From 731b. of silver there were made 261b. lloz. 13pwt. 
14gr. of plate ; what quantity remained ? 

Ans. 461b. Ooz. 6pwt. lOgr. 

• 6. From 71fc 8S 13 19 14gr. take 7fc 95 13 19 17gr. 

Ans. 631b 105 73 29 17gr. 

7. From 28T. 13cwt. take lOT. 17cwt 191b. 14oz. 

ip. Ans. 17T. 15cwt. 3qr. 51b. 2oz. 

8. A merchant has 3 pieces of cloth ; the first contains 37yd. 
3qr. 3na., the second 18yd. Iqr. 3na., and the third 31yd. Iqr. 
2na. ; what is the whole quantity ? Ans. 87yd. 3qr. Ona. 

9. Sold 3 loads of hay ; the first weighed 2T. IScwt Iqr. 
171b., the second 3T, 171b., and the third IT. 3qr. 111b. ; what 
did they all weigh ? ' Ans. 6T. 14cwt. Iqr. 201b. 

10. What is the sum of the following distances: 16m. 7fur. 
18rd. 14ft. llin., 19m. Ifur. 13rd. 16ft. 9in., 97m. 3fur. 27rd. 
13ft. 3in., and 47m. 5fur. 37rd. 13ft. lOin.? 

Ans. 181m. 2fur. 18rd. 9ft. Sin. 

11. From 76yd. take 18yd. 3qr. 2na. Ans. 57yd. Oqr. 2na. 

12. From 20m. take 3m. 4fur. 18rd. 13ft. 8in. 

Ans. 16m 3fur. 21ra. 2ft. lOin. 

13. From 144A. 3R. take 18A. IR. 17p. 200ft. lOOin. 

Ans. Vl^k. V^. 'I'l^i- ^V5\- ^^^* 



i 
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A 

14. From 18 cords take 3 cords 100ft. lOOOin. 

Ans. 14 cords 27ft. 728in. 

15. A gentleman has three farms; the first contains 169 A. 
3R. 15p. 227ft., the second 187A. IR. 15p. 165ft., and the third 
217 A 2R. 28p. 165ft.; what is the whole quantity? 

Ans. 574A. 3R. 20p. U^fL 

16. There are 3 piles of wood; the first contains 18 cords 
116ft. lOOOin., the second 17 cords 111ft. 1600in., and the third 
21 cords 109ft. 1716in. ; how much in all ? 

Ans. 58 cords 82ft. 860in. 

17. From 17T. take 5T. 18ft. 765in. Ans. IIT. 21ft. 963in. 

18. From 169gal. take 76gal. 3qt. Ipt. 

Ans. 92gal. Oqt. Ipt 

19. From 17ch. 18bu. take 5ch. 20bu. Ipk. 7qt. 

Ans. llch. 33bu. 2pk. Iqt 

20. From 83y. take 47y. lOmo. 27d. 18h. 50m. 14s. 

Ans. 35y. Imo. 2d. 5h. 9m. 463. 

21. From US. 15^ 36' 15" take 5S. 18' 50' 18". 

Ans. 5S. 26' 45' 57". 

22. John Thomson has 4 casks of molasses ; the first con- 
tains- 167gal. 3qt. Ipt., the second 186gal. Iqt. Ipt., the third 
108gal. 2qt. Ipt, and the fourth 123gaL 3qt Opt ; how much is 
the whole quantity ? Ans. 586gal. 2qt Ipt 

23. Add together 17bu. Ipk. 7qt Ipt, 18bu. 3pk. 2qt, 19bu. 
Ipk. 3qt. Ipt., and 51bu. 3pk. Oqt Ipt • 

Ans. 107bu. Ipk. 5qt Ipt 

24. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages ? Ans. 45y. 2mo. 5d. 

25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 283., 316y. 144d. 20h. 53m. 18s.j and 13y. 360d. 21h. 57m. 
15s. Ans. 436y. 290d. 20h, 44m. 16s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated that it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in. The carpenter finding a 
discre()ancy in their statements, and fearing they might both be 
wrong, ascertained the true length himself, which was 17rd. 5yd. 
1ft. llin. ; how much did each differ from the other? 

27. From a mass of silver weighing 1061b., a goldsmith made 
36 spoons, weighing 51b. lloz. 12pwt 15gr. ; a tankard, 31b. Ooz. 
13pwt 14gr.; a vase, 71b. lloz. 14pwt 23gr. ; how much un- 
wrougbt alver remains ? Ans. %%Vb- llox. l^^mt 20^. 
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28. Front a piece of cloth, containing 17 jd, 3qr., there were 
taken two garments, the first measuring Syd. 3qr. 2na., the 
second 4yd. Iqr. 3na. ; how much remained ? 

Ans. 9yd. Iqr. 3na. 

29. Venus is 3S. 18^ 45' 15" east of the Sun, Mars is 7S. 15^ 
36' 18" east of Venus, and Jupiter is 5S. 21** 38' 27" east of 
Mars ; how far is Jupiter east of the Sun? Ans. 4S. 26®. 

30. The longitude of a certain star is 38. 18® 14' 35", and 
the longitude of Jupiter is llS. 25° 30' 50"; how far will Ju- 
piter have to move in his orbit to be in the same longitude with 
the star ? Ans. 3S. 22® 43' 45". 



MULTIPLICATION. 
104. nnltiplication of Cofflponnd Nnmbers is the process of taking 

a compound number any proposed number of times. 

IftS. When the^ multiplier is 12 or less. 

Ex. 1. If an acre of land cost 14£ 5s. 8d. 2far., what will 
9 acres cost? Ans. 128£ lis. 4d. 2far. 

OPERATION. We write the multiplier under 

£ 8. d. fkr. the lowest denomination of the 
Multiplicand 14 5 8 2 multiplicand, and then say 9 times 
Multiplier 9 2far. are 18far., equal to 4d. and 

_ - 1 a Q T*! A o ^^^^' ^® write the 2far. under 

i'roduct 12«114 2the number multiplied, reserving 

the 4d. to be added to the next 
product. We then say 9 times 8d. are 7 2d., and the 4d. make 76d., 
equal to 6s. and 4d., and write the 4d. under the. column of pence, 
reserving the 6s. to be added to the next product. Then, 9 times 
6s. are 45s., and 6s. make 5 Is., equal to 2£ and lis., and write the 
lis. under the column of shillings, reserving the 2£ to be added to 
the next product. Again, 9 times 14£ are 126£, and 2£ make 
128£, which we write under the column of pounds; and have 128£ 
lis. 4d. 2far. for the answer. 



104. What is maltiplication of compound nnmbers 1 — lOS. "Ear^^wKv '^^ 
operation. By what do you divide the product of eajt^ teuoT!D&Ska.>aBt\.\ "^RV^a** 
do yon do with the anokent and remaindoTB tVius obXam'^^ 
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Rule. — Multiply each denamifiadon of the compound number as in 
multiplication of simple numberSf and carry as in addition of compound 
numbers. 

Note. — Groing a second time carefally over the work is a good way of 
testing its accuracy. On learning Division of Componnd Numbers, the pupil 
will find bj that rule a better' method of proving multiplication of compound 
numbers. \ 

Examples fob Practice. 



( 


2. 






3, 




4. 




5. 


£ 


s. d. 




£ 


i. d. 


£ 


■. 


d. 


£ i. d. 


5 


6 8 
2 




L9 


11 7 
3 


25 


17 


11 

5 


18 15 8i 
6 


10 13 4 


58 


14 9 


129 


9 


7 


112 14 4J 




6. 








7. 






8. 


ewt 


qr. 


lb. 


01. 


Tod. 


cwt. 


qr. lb. 


ewt qr. lb. os. 


18 


3 17 


10 


14 


15 


3 12 


19 1 8 15 




2 


5 


6 
12 


103 


1 1 


7 
9 




8 


113 


154 2 21 8 




9. 


• 




10. 






11. 


lb. 


01. 


dr. 




m. far. 


rd. 


ft. 


deg. 


m. ftir. rd. 


15 


14 


13 
9 




97 7 


14 


1 3 
6 


18 


12 6 18 


143 


5 

12. 


5 




587 4 


8 


12 


145 


3 3 2 1 0§ 
13. 


Id. 


yd. ft. 


fai. 










ftir. 


rd. ft. in. 


23 


8 2 


9 
9 








- 


9 


31 16 11 
10 



213 2 9 98 4 2 

Note. -;- The answers to the following qnestions are found in the cor- 
responding questions in Division of Compound Numbers, p. 126. 

14. What cost 7 yards of cloth at 18s. 9d. per yard ? 

15. If a man travel 12m. 3fiir. 29rd. in one day, how far wiD 
he travel in 9 days ? 

16. If 1 acre produce 2 tons 13cwt. 191b. of hay, what will 

8 acres produce ? 

■ - ■ ■ 

104. What 18 the rale 1 How m«y liSoft itotVY^ xrwXr^'V 
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17. If a family consume 49g:al. 3qt. Ipt of molasses in one 
month, what quantity will be sufficient for one year? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17pwt. 14gr. ; what is the weight of all ? 

19. Samuel Johnson bought 7 loads of timbei*, each measur- 
ing 7 tons 37ft. ; what was the whole quantity ? 

20. If the moon move in her orbit 13® 11' 35" in 1 day, how 
far will she move in 10 days ? 

21. If 1 dollar ^dll purchase 2Ib 8S 73 19 lOgr. of ipcteacu- * 
anha, what quantity would 9 dollars buy ? 

22. If 1 dollkr will buy 2A. 3R. 15p. 30yd: 8ft. lOOm. of 
wild land, what quantity may be purchased for 12 dollars? 

'23. Joseph Doe will cut 2 cords .97ft. of wood in 1 day ; how 
much will he cut in 9 days ? 

^ 24. If 1 acre of land produce 3ch. 6bu. 2pk. 7qt Ipt. of com, 
what will 8 acres produce ? 

106# Wlien the multiplier is a composite number, and 
none of its factors exceed 12. ' 

Ex. 1. What cost 24 yards of broadcloth at 2£ 7s. lid. per 
yard ? Ans. 57£ 10s. Od. 

OPERATION. 

£ ». d. 24 IS equal to 4 X 6 ; we 

2 7 11= price of 1 yard. therefore multiply the price 

4 of 1 yard by 4, and obtain 

^ the price of 4 yards, which 

9 11 8 = price of 4 yards. we multiply by 6, and obtain 

6 the price of 24 yards. 



5 7 10 =™ price of 24 yards. 

Ex. 2. What cost 360 tons of iron at 17£ 16s. Id. per ton ? 

Ans. 6409£ 10s. Od. 

OPERATION. 
£ B. d» 

17 16 1 »» price of 1 ton. 860 is equal to 6 X 6 X 

6 10. We therefore multiply 



10 6 16 6 — pnce of 6 tons, obtain the price of 6 tons, 

" ^ 6 which multiplied by 6 gives 

R A f\ t f\ A • r oc A. tl^e price or 36 tons, and 

640 19 0- pnce of 36 tons, that V 10 gives the price 

10 of 360 toiMi, 



6 409 10 — price of 860 tons. 
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Bulb. — Multiply by (he factors of the composite number in succes- 
sion. 

Examples fob Pbactice. 

3. If a man travel Sm. Tfiir. 18rd. in one daj, how far would 
he travel in 30 days ? 

4. If a load of hay weigh 2 tons 7cwt. 3qr. 181b., what would 
be the weight of 84 similar loads ? 

5. When it requires 7yd. 3qr. 2na. of silk to make a lady's 
dress, what* quantity would be sufficient to make 72 similar 
dresses? 

6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth will it take, supposing 
ea^h garment to require 3yd. 2qr. Ina. ? 

107# When the multiplier is not a composite number, 
and exceeds 12, or, if a composite number, and any of its 
factors exceed 12. 

Ex. 1. What cost 379cwt. of iron at 3£ 16s. 8d. per. cwt ? 

Ans. 1452£ 16s. 8d. 

OPERATION. Since 879 is not a com> 

£ f. d. posite number, we cannot 

3 16 8 = cost of 1 cwt. resolve it into factors; but 

IQ we may separate it into 

parts ; thus, 379 ■= 300 + 

3 8 6 8 = cost of lOcwt. 70 + 9. In the operation 

10 we first multiply by 10, and 

_ _ _ ~ ~ /. I /^/^ _x *^®° ^7 1^» ^ S^^ *^® cost 

3 8 3 6 8 = cost of lOOcwt. ^f loocwt. To find the cost 
3 of 300cwt., we multiply the 

1150 - co8t of aoocwt ^i li";?!,T*->,i' "^i? 

c% n a n a J. r nf\ i. "J^Cl the COSt Ot 70cwt., WO 

2 6 8 6 8 « cost of 70cwt ^^j^j j ^^^ ^^^ ^^ ^^^^^ 

^^ 10 =- cost of 9cwt by 7 ; and then, to find the 

14 5 2 16 8 « cost of 379cwt <^<»* o^ ^^wt., we multiply the 

cost of Icwt. by 9. Adding 
the several products, we obtain 1452£ 16s. 8d. for the answer. 

Rule. — Having resolved the multiplier into any convenient parts, as 
of units, tens, etc., multiply by these several parts, adding together the 

m 

products thus obtained for the required result, 

106. What 18 the mle for maltiplyincr hy a composite numher? Reaj»on 
for the rule? — 107. How do you find the cost of 300cwt. in the example? 
Of 70cwt. ? Of 9cwt. ? What is the role viYieTi xke m>al\r^V\«c U large, and 
is not B composite number 1 
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Examples fob Fbaotiob. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of beef^ how much 
may be bought for 62 dollars ? 

3. What cost 97 tons of lead at 2£ 178. 9 jd. per ton ? 

4. If a man travel 17m. 3fur. 19rd. 3jd. 2fl. 7in. in one day, 
how far would he travel in 38 days ? 

5. If 1 acre will produce 27bu. 3pk. 6qt. Ipt of com, what 
will 98 acres produce ? 

6. If it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to make 347 cloaks ? 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 76in. of 

land ; how many acres will 19 tons buy ? 

• 

8. If 1 ton of copper ore will purchase 17T. 14cwt. Sqr. 181b. 
14oz. of iron ore, how much can be purchased for 451 tons ? 

Ans. 8003T. 17cwt. Iqr. 121b. lOoz. 



DIVISION. 



108. Division of Compound Numbers is the process of dividing a 

compound number into any proposed number of equal parts. 

109# To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cost 128£ lis. 4d. 2far., what is the 
value of 1 acre ? Ans. 14£ 5s. 8d. 2far. 

OPERATION. Having divided the 128£ by 9, we find 

£ f. d. for. the quotient to be 14£ and 2£ remaining. 

^ )I28 1 1 4 2 We place the 14£ under the 128£, and 

- - R ft 9 reduce 2£ to shillings, making 40s., and 

14 b o L adding the lis. in the dividend, we have 

5l8 We next divide the 51s. by 9, and 
write the quotient 58. under the lis., and to the remainder 6s., equal 
to 72d., add the 4d., making 76d. The 76d. we divide by 9, and write 
the quotient 8d. under the 4d., and to the remainder 4d., equal to 

108. What is -division of compound nnmhers? — 109. Where do you begin 
to divide ? Why ? When there is a remainder after dl7idm% «S!^ ^T!l^ ^kt 
nomination, what most be done with U1 

11* 
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16far., we add the 2far., making ISfar. The 18far. we divide by 9, 
and obtain 2far. for a quotient, which we place under the 2&r. in the 
dividend ; and thus find the answer to be 14£ 5s. 8d. 2fiBtr. 

Rule. — Divide as in division of simple numherSy each denondnaHon 
in its order, beginning with the highest. 

If there be a remainder, reduce it to the next lotoer denominatum^ add* 
ing in the number already of this denomination, if any, and divide as 
before. 

Proof. — The same as in simple numbers, 

NoffB. — When the divisor and dividend are denominate numbers, and 
one or both are componnd, reduce them to the same denomination, and then 
proceed as with simple numbers. 

2. 3. • 4. 

£ •. d. £ '•. <L £ •. d. 

2 )10 13 4 8 )58 14 9 5 )129 9 7 

""5 eT 19 117 25 17 11 

5. 6. 7. 

jC 8. d. fa, ewt. qr. lb. 01. ton. ewt. qr. lb. 

6) 112 14 4 2 6 )113 y 5 12 7 )103 110 9 
1815 83 1831710 1415812 

• 8. 9. 10. 

ewt. qr. lb. oi. lb. ob. dr. m. for. rd. ft.. 

8)154 2 21 8 9)143 5 5 6)587 4 8 12 
19 1 8 15 15 14 13 

11. 12. 13. 

deg. m. txa, rd. rd. yd. ft. in. far. rd. ft. in. 

8 )145 3 3 2 10§ 9 )213 20 9 1 )98 042 

Note. — The answers to the following questions are found in the corre- 
sponding numbers in Multiplication of Compound Numbers. 

14. What costs 1 yard of cloth, when 7yd. can be bought for 
6£ lis. 3d. ? 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how far will 
he travel in 1 day ? 

16. If 8 acres produce 2 IT. 5cwt 2qr. 21b. of hay, what wiD 
1 acre produce? 

109, What is the rule for diviBion q£ <2omv^\»uiTi\imbera ? 
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17. If a family consume in 1 year 598gaL 2qt of molasses, 
how much will be necessary for 1 month ? 

18. John Smith has 12 silver spoons, weighing dlb. lOoz. 
llpwt. ; what is the weight of each spoon? 

19. Samuel Johnson bought 7 loads of timber, measuring 56T. 
19fl. ; what was the quantity in each load^? 

20. If the moon, in 10 days, move in her orbit 4S. 11° 55' 50'', 
how far does she move in 1 day ? 

21. If $9 wiU buy 24tb 8S 33 19 lOgr. of ipecacuanha, 
bow large a quantity will $ 1 purchase ? 

22. When $ 12 will buy 34A. OR. 32p. 8yd. 5ft. 48in. of wild 
land, how much will $ 1 buy ? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
*. how much will he cut in 1 day ? 

24.^ When 8 acres of land produce 25ch. 17bu. 3pk. 4qt of 
grain, what will 1 acre produce ? 

llOt When the divisor is a composite number, and 
none of its factors exceed 12. 

Ex. 1. Wheo 24 yards of Hlfoadcloth are sold for 57£ 10s. 
Od.,. what is the price of 1 yard? Ans. 2£ 7s. lid. 

OPEBATION. ^^ . 1 X /. v^ ^ 

£ g ^ 24 IS equal to 6 X 4. 

6)57 1*0 = price of 24 yards. ^.^ therefore divide the 

^ ^ "^ price by one of these fac- 

4)9 11 8 =« price of 4 yards. tore, and the quotient aris- 

c* ^r~r^ . y -1 :i ^S by tlie other. 

2 7 11-= pnce of 1 yard. ^ ^ 

Rule. — Divide by the factors of the composite number in succession. - 

Examples for Pkactice. 

2. If 360 tons of iron cost 6409£ 10s. Od., what is the cost of 
1 ton? 

3. If a man travel 117m. 7fur. 20rd. in 30 days, how far will 
he travel in 1 day ? 

4. If 84 loads of hay weJgh 201 tons 6cwt Oqr. 121b., what 
will 1 load weigh ? 

5. When 72 ladies require 567yd. Oqr. Ona. for their dresses, 
bow many yards will be necessary for one lady ? 

110. How does it appear that dividing by 6 in £k. I %v^^^3ck&'^f\s^^ ^ 
yards f How do you divide by a composite ii\ms\set'\ 
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6. When 132 sailors require 470yd. Iqr. of cloth to make their 
garments, how many yards will be necessary for 1 sailor ? 

111. When the divisor is not a composite number, and 
exceeds 12, or, if a composite number, and any of its 
factors exceed 12, 

Ex. 1. If 23cwt of iron cost 171£ Is. 3d., what cost Icwt? 

Ans. 7£ 8s. 9d. 

OPERATION. 
£ B. d. 

23)171 1 3(7£ 

1 G 1 We divide the pounds by 23, and obtain 

7~Z 7£ for the quotient, and 10£ remaining, 

■"^ ^ "which we reauce to shillings, and add the 

20 Is., and again divide by 23, and obtain 8s. 

2 3 ^ 2 1 f 8s. ^"^^ *^® quotient. The remainder, 1 7s., we 

■\ QA ' reduce to pence, and add the Sd., and again 

divide by 23, and obtain 9d. for the quo- 

1 7 tient ; and, by uniting the several quotients, 

12 '^^ obtain 7£ 8s. 9d. for the answer. There- 

fore, 

23)207(9d. 

207 

TJie method of operation is like that by the general nde (Art. 109), 
excepting Uiat more ofUie work is written down. 

2. If $ 62 will buy 10951b. 14oz. 6dr. of beef, how much may 
be obtained for $ 1 ? 

3. Paid 280£ 5s. 9id. for 97 tons of lead ; what did it cost 
per ton? 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2in. in 38 days, 
how far will he travel in 1 day ? 

5. When 98 acres produce 2739bu. Ipk. 5qt. of grain, what 
will 1 acre produce? 

6. A tailor made 347 garments from 2732yd. 2qr. 2na. of 
cloth ; what quantity did it take to make 1 garment ? 

7. When 19 tons of iron will purchase 262 A. 3R. 37p. 25yd. 
1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. 451 tons of copper ore will purchase 8003T. I7cwt. Iqr. 
12 lb* lOoz. of iron ore, how much will 1 ton purchase ? 

in. "When the divisor is large, and not a composite namber, how is tho 
division performed ? 
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MISCELLANEOUS EXAMPLES. 

1. Bought 30 boxes of sugar, each containing 8cwt. 3qr. 201b^ 
but having lost 68cwt. 2qr. Olb., I sold the remainder for l£ 17s. 
6d. per cwt. ; what sum did I receive ? Ans. 375£. 

2. A company of 144 persons purchased a tract of land con- 
taining 11067 A. IR. 8p. John Smith, who was one of the com- 
pany, and owned an equal share with the others, sold his part 
of the land for Is. 9^ per square rod ; what sum did he ~re- 
ceive ? Ans. 110l£ 123. l^d. 

3. The exact distance from Boston to the mouth of the Colum- 
^bia Biver is 2644m. 3fur. 12rd. A man, starting from Boston, 

traveled 100 days, going 18m. 7fur. 32rd. each day ; required 
his distance from the mouth of the Columbia at the end of that 
time. Ans. 746m. 7fur. 12rd. 

4. James Bent was bom July 4, 1798, at 3h. 17m. A.M. ; 
how long had he lived Sept. 9, 1807, at llh. 19m. P.M., 
reckoning 365 days for each year, excepting the leap year 1804, 
which has 366 days ? Ans. 3353da. 20h. 2m. 

5. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. 5fur. If a man set out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which was 

^ Saturday, and traveled 3124rd. per day until the eleventh day of 
January, omitting, however, as in/ duty bound, to travel on the 
Lord's day, how far would he be from the city of Mexico on the 
morning of that day ? Ans. 43m. 4fur. 8rd. 

6. Bought 16 casks of potash, each containing 7 cwt. 3qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain? Ans. $182.39. 

7. A merchant purchased in London 17 bales of cloth for 
17£ 18s. lOd. per bale. He disposed of the cloth at Havana for 
sugar at l£ 17s. 6d. per cwt. Now, if he purchased 144cwt. of 
sugar, what balance did he receive ? Ans. 35£ Os. 2d. 

8. A and B commenced traveling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. 30rd, 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
far they are apart at the end of 10 days. 



130 PROPERTIES OF NUMBERS. 

9. Bought 760 barrels of flour at $ 5.75 per barrel, which I 
paid for in iron at 2 cents per pound. The purchaser afterwards 
sold one half of the iron to an ax manufacturer ; what quantity 
did he sell ? Ans. 54T, 12cwt. 2qr. 

10. Bought 17 house-lots, each containing 44 perches, 200 
square feet. From this purchase I sold 2 A. 2R. 240(1., and the 
remaining quantity I disposed of at Is. 2^d. per squai'e foot; 
what amount did I receive for the last sale? 

Ans. 5914£ 19s. S^d. 

11! J. Spoflbrd's farm is 100 rods square. From this he sold 
H. Spaulding a fine house-lot and garden, containing 5 A. 3R. 
17p., and to D. Fitts a farm 50rd. square, and to R. Thornton a 
farm containing 3000 square rods ; what is the value of the re- 
mainder, at $ 1.75 per square rod ? Ans. $ 6235.25. 

12. Bought 78A. 3R. 30p. of land for $7000, and, having sold 
10 house-lots, each 30i'd. square, for $ 8.50 per square rod, I dis- 
pose of the remainder for 2 cents per square foot How much 
do I gain by my bargain ? Ans. 9^89265.35. 
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112« An Integer is a whole number ; as 1, 6, 13. 
All numbers are either odd or even. 

An Odd Namber is a number that cannot be divided by 2 with- 
out a remainder ; thus, 3, 7, 11. 

An Even number is a number that can be divided by 2 without 
a remainder ; thus, 4 8, 12. 

Integers are also either jonW or composite numbers. 

A Prime Number is a number which can be exactly divided by 
no integer except itself or 1 ; as, 1, 3, 5, 7. 

A Composite Number is a number which can be exactly divided 
by an integer other than itself or 1 ; as, 6, 9, 14 

Numbers are prime to each other when they have no factor 
(Art. 41) in common ; thus, 7 and 11 are prime to each other, as 
are also 4, 15, and 19. 

112. What is an integer ? What ave all integci-s ? What is an odd nam- 
ber ? An even number ? What other distinctions of numbers are men- 
tJoned ? What is a prime number ? When are numbers prime to each 
gth^ff TF/iat is a composite namber 1 
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All the prime numbers not larger than 1109 are included in 
the following 

TABLE OF PRIME NUMBERS. 



1 


59 


139 


233 


337 


439 


557 


2 


61 


149 


239 


347 


443 


563 


3 


67 


151 


241 


349 


449 


569 


5 


71 


157 


251 


353 


457 


571 


7 


73 


163 


257 


359 


461 


577 


11 


79 


167 


263 


367 


463 


587 


13 


•83 


173 


269 


373 


467 


593 


17 


89 


179 


271 


379 


479 


599 


19 


97 


181 


277 


383 


487 


601 


23- 


101 


191 


281 


389 


491 


607 


29 


103 


193 


283 


397 


499 


613 


31 


107 


197 


293 


401 


•503 


617 


37 


109 


199 


307 


409 


50i) 


619 


41 


113 


211 


311 


419 


521 


631 


43 


127 


223 


313 


421 


523 


641 


47 


131 


227 


317 


431 


541 


643 


53 


137 


229 


331 


433 


547 


647 



653 


769 


883 


659 


773 


887 


661 


787 


907 


673 


797 


911 


677 


809 


919 


683 


811 


929 


691 


821 


937 


701 


823 


941 


709 


827 


947 


719 


829 


953 


727 


839 


967 


733 


853 


971 


739 


857 


977 


743 


859 


983 


751 


863 


991 


757 


877 


997 


761 


881 


1009 



1013 

1019 

1021 

1031 

1033 

1039 

L049 

1051 

1061 

1063 

1069 

1087 

1091 

1093 

1097 

1103 

1109 



113. A Prima F&Ctor of a number is a prime number that will 
exactly divide it ; thus, the prime &^tors of 21 are the prime 
numbers 1, 3, and 7. 

A Composite Factor of a number is a composite number (Art 
41) that will exactly divide it ; thus, the composite factors of 24 
are the composite numbers 4 and 6. 

Note 1 . — Unity or 1 is not commonly regarded as a prime factor, since 
multiplying or dividing any number by 1 does not alter its ralue ; it will be 
omitted* when speaking of the prime factors of numbers. 

Note 2. ~ No direct process of finding prime numbers has been discovered. 
The following facts, however, will aid in ascertaining whether a number is 
prime or not ; and, if not prime, will indicate one or more of its factors > 

1 . 2 is the only even prime number. 

2. 2 is a factor ot every even number. 

3. 3 is a factor of every number the sum of whose digits 3 will exactly 
divide ; thus, 15, 81, and 546 have each 3 as a factor. 

4. 4 is a factor of every number whose two right-hand figures 4 will exactly 
divide ; thus, 316, 532, and 1724, have each 4 as a factor. 

5. 5 is the only prime number having 5 for a unit or right-hand figure. 



113. What is a prime factor ? What is a composite factor 1 How is unity 
or 1 regarded ? Is there anv direct process for detenhining prime numbci-s ? 
Which is the only even prime number 1 Of what numbers la ^ «. ^'!kR^»^^ 
Of what numbers is 3 a factor 1 Of Yfha^ Ivv^tm^iet^ \^ ^ ^ \^Ri«aR\ 
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6. 5 is a factor of every number ii^ose right-band figure is either 5 or 0; 
as, 15, 20, &c. 

7. 6 is a factor of eyery even number that 3 will exactly divide ; thus, 24, 
108, and 360 have each 6 as a factor. 

8. 7 is a factor of every number occupying four places whose two right- 
hand figures are contained in the left-hand ligure or figures exactly 3 times ; 
thus, 2107 and 3913 have each 7 as a factor. 

9. 7 is a factor of every number occupying three or four places, when the 
two right-hand figures contain the left-hand figure or figures exactly 5 times ; 
thus, 840, 945, aud 1 155 have each 7 as a factor. 

10. 8 is a factor of every number whose three right-hand figures 8 will 
exactly divide ; thus, 5072, 11240, and 17128 have each 8 as a factor. 

11. 9 is a factor of every number the sum of whose digits 9 will exactly 
divide ; thus, 27, 432, and 20304 have each 9 as a*factor. 

12. 10 is a factor of every number whose right-hand figure is ; as, 20, 
30, &c. 

13. 7, 1 1, and 13 are factors of any number occupying four places in which 
two like figures have two ciphers between them ; as, 3003, 4004, 9D09, &.c. 

14. Every prime number, except 2 and 5, has 1, 3, 7, or 9 for the right- 
hand figure. 

111. To find the prime factors of numbers. 

Ex. 1. Find the prime factors of 24. Ans. 2, 2, 2, 3. 

OPERATION. 'VVe divide by 2, the least prime number great- 

er than 1, and obtain the quotient 12. And 
since 12 is a composite number, we divide this 
also by 2, and obtain a quotient 6. We divide 
6 by 2, and obtain 3 for a quotient, which is 
a prime number. The several divisors and the 
*> last quotient, all being prime, constitute all the 

prime factors of 24, which, multiplied together, 
equal 2X2X2X3 = 24. 

Rule. — Divide the given number by any prime number, greater than 
1, that win divide it, and the quotient, if a comjjosite number, in the same 
manner; and continue dividing until a prime number is obtained for a 
quotient. The several divisors and the last quotient will be the prime 
factors required. 

Note. — The composite factors of any number may be found by multi- 
plying together two or more of its prime factors. 

113. Of what numbers is 5 a factor? Of what is (J a. factor? Of what is 

7 a factor ? Of what js 8 a factor ? Of what is 9 a fi^ctpr ? What is the 

right-hand figure of every prime number? — 114. The rule for finding the 

prime factors of num|bers ? How may the composite factors of numbers be 
foand? '■' ' ' ■ .. ' 5 • ^ .v. tf»«v 



2 
2 
2 


24 
12 

6 
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Examples foe Practice. 

2. What are the prime factors of 36? Ans. 2, 2, 3, 3. 

3. What are the prime factors of 48 ? Ans. ^ 2, 2, 2, 3. 

4. What are the prime factors of 56 ? Ans. 2, 2, 2, 7. 

5. What are the prime factors of 144? Ans. 2, 2, 2, 2, 3, 3. 

6. Find the prime factors of 3420 ? Ans. 2, 2, 3, 3, 5, 19. 

7. What are the prime factors of 18500 ? 

Ans. 2, 2, 5, 5, 5, 37. 

8. What are the prime factors of 19965 ? 

Ans. 3, 5, 11, 11, 11. 

9. What are the prime factors of 12496 ? 

Ans. 2, 2, 2, 2, 11, 71. 

10. What are the prime factors of 17199 ? 

Ans. 3, 3, 3, 7, 7, 13. 

11. What are the prime factors of 7800? 

Ans. 2, 2, 2, 3, 5, 5, 13. 

cancellation. 

115« J^ the dividend and divisor are both divided by the same 
number, the quotient is not changed. Thus, if the dividend is 
20 and the divisor 4, the quotient will be 5. Now, if we divide 
the dividend and divisor by some number, as 2, we obtain 10 
and 2 respectively ; and 10 -5- 2 = 5, the same as the original 
quotient. 

Also, if the dividend and divisor are both multiplied by the same 
number, ihe quotient is not changed. 

11 6. -5^ a factor in any number is canceled, the number is 
divided by that factor. Thus, if 15 is the dividend and 5 the 
divisor, the quotient will be 3. Now, since the divisor and quo- 
tient are the two factors, which, being multiplied together, pro- 
duce the dividend (Art. 50), if we cross out or cancel the factor 
5, the remaining 3 is the quotient, and by the operation the 
dividend 15 has been divided by 5. * 

117. Cancellation is the method of shortening arithmetical 
operations by rejecting any factor or factors common to- the divisoi; ' 
and dividend. . 

115. What is the effect on the quotient when the dividend and divisor w» 
divided by the same number 1 — 116. The effect oi ca.xv^is3C\w^ ^ ^^^xsst i:^ 
any number ? — 117. What is cancel\at\on '\ 

12 
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Ex. 1. A man sold 25 hundred weight of iron at 5 dollars per 
hundred weight, and expended the money for flour at 5 dollars 
per barrel ; how many barrels did he purchase ? 

Ans. 25 ban-els. 

OPERATION. We first indicate by their signs the 

Dividend ^ X 25 ^ multiplication, and division required by 

=2 5. the question. Then, observing 5 to bie 

Divisor p a common factor of the divisor and 

dividend, we divide the divisor and 
dividend by this factor, or, which is the same thing, cancel or reject it 
in both, and obtain 2& for the quotient. 

2. Divide the product of 12, 7, and 5 by the product of 5, 4, 
and 2. Ans. 10^. 

OPERATION. 

Dividend i^XlXf = ^ = j o i, Quotient 
Divisor ^XiX"^ 2 ,^ 

Finding 4 in the divisor to be a factor of 12 in the dividend, we 
divide 12 by 4, canceling these numbers, and use the 3 instead of 1 2. 
The factor 5, common to both dividend and divisor, bavins been can- 
celed, we divide the product of the remaining factors in the dividend 
by the product of those in the divisor, and obtain the quotient 10^. 

3. Divide the product of 8, 5, 16, and 21 by the product of 
10, 4, 12, and 7. 

OPERATION. 
4 

Dividend iX$Xi(^Xfti 



Divisor i0X4LXtiX'X 



:= 4, Quotient 



The product of the factors 8 and 5 in the dividend is equal to the 
product of 10 and 4 in the divisor; therefore we cancel these factors. 
Finding 16 in the dividend and 12 in the divisor may be exactly 
divided by 4, they are canceled, and use made of the quotients. 
Again, as the product of the factors 3 and 7 of the divisor equals the 
21 of the dividend, we cancel the 3, 7, and 21. The factor 4 alone 
remaining is the quotient. 



117. How do you arrange the dividend and divisor for cancellation ? How 

do you then proceed ? Is the factor 5, in Ex. I, reduced to or I by being 

canceled 1 How do you proceed when a number in the dividend and another 

in the divisor have a connmon factor ? How do you proceed when the pro- 

dact8 of two or more factors in the dWidend and ^vjSaox «j» ftiika 1 
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Rule. — Cancel the factor or factors common to the dividend and 
diotaory ami then dicitle the product of ihe faccors renuxiniruj in the dioir 
dend by Uie product of thone renuxininy in the divisor, 

NoTK t. — in aiTdiiging the nuinljei^s for caiK-eiiation, the dividend may 
be wiiccen ahovo the <iivisur wiili u norizuuial iiitc beiwceii Uieui, as in divis- 
ion (Alt. 47) ; 01% as souic prttlr, tiie dividend may be writieu on the right 
of the dividor, with a vertical line between them. 

NoTB 2. — Canceling a factor does not leave 0, but the quotient 1, to take 
its place, since rejecting a factor is the same as dividing by that factor (Art. 
116). Therefore, for every factor canceled I remains. 

Examples fob Practice. 

4. Divide 42 X 19 by 19. Ans, 42. 

5. Divide the product of 8, 6, and 3, by the product of' 6, 3, 
and 4. Ans. 2. 

6. Divide the product of 17, 6, and 2, by the product of 6, 2, 
and 17. Ans. 1. 

7. Sold 15 pieces of shirting, and in each piece there were 30 
yards, for which I received 10 cents per yard ; expended the 
money for 10 pieces of calico, each containing 15 yards ; what 
was the calico per yard ? Ans. 30 cents. 

8. Divide the product of 12, 7, and 5, by the product of 2, 4, 
and 3. Ans. 17^. 

9. Divide the product of 20, 13, and 9, by the product of 13, 
16, and 1. Ans. 11^. 

10. Divide the product of 9, 8, 2, and 14, by the product of 
3, 4, 6, and 7. Ans. 4. 

11. Divide the product of 16, 5, 10, and 18, by the product of 
8, 6, 2, and 12. Ans. 12^. 

12. Divide the product of 22, 9, 12, and 5, by the product 
of 3, 11, 6, and 4. Ans. 15. 

13. Divide the product of 25, 7, 14, and 36, by the product 
of 4, 10, 21, and 54. Ans. 1|J. 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36, 13, 24, and 54 Ans. 3. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. Ans. 4. 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. Ans. 2. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36, 7, and 81. Ans. 8. 

117 The rnle for cancellation 1 How may the niimhew lift ^rtasssgA^SsA 
canceling? What remains for. every iacU>t casiCfeVitW 
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A COMMON DIVISOR. 

118« A Common Divisor of two or more numbers is anj 
number that will divide them without a remainder; thus, 2 is 
a common divisor of 2, 4, 6, and 8. 

119« To find a common divisor. 

Ex. 1. Wiiat is the conmion divisor of 10, 15, and 25? 

Ans. 5. 

OPERATION. We resolve each of the given numbers into two 

1 =« 5 X 2 factors, one of which is common to aU of them. 

1 5 S3B 5 X 3 ^^ ^^® operation 6 is the common factor, and there- 

2 5 -_ 5 V 5 ^'^^ Inust be a common divisor of the numbers. 

Rule. — Resolve each of the given numbers into two factors^ one of 
which is common to all of them, and this common factor is a common 
divisor. 

Examples fob Pbactice. 

2. What is the common divisor of 3, 9, 18, 24 ? Ans. 3. 

3. What is the common divisor of 4, 12, 16, 28 ? 

Ans. 2 or 4. 

120# A divisor of any factor of a number is a divisor of the 
number itself. Thus 3, a divisor of 9, a factor of 45, is a divisor 
of 45 itself. 

121 • A common divisor of two numbers is a divisor of their 
sum and of their difference. Thus 4, a common divisor of 16 
and 12, is a divisor of their sum, 28, and of their difference, 4. 

122* A common divisor of the remaifider and the divisor is 
a divisor of the dividend. Thus, in a division having 12 for 
remainder, 36 for divisor, and 48 for dividend, 12, a common 
divisor of the 12 and the 36, is also a divisor of the 48. 

THE GREATEST COMMON DIVISOB. 

123# The Greatest Common Divisor of two or more numbers is the 

greatest number that will divide each of them without a remain- 
der. Thus 6 is the greatest common divisor of 12, 18, and 24. 

lis. What is a common divisor of two or more numhers? — 119. The 

rule? — 121. Of what is the ccnmon divisor of two numhers a divisor? — 

122. Of what is a common divisor of the loss of two nnmhers and of their 

H'liference a divisor ? — 123. What is the greatest common divisor of two oi 

wore Dumbera 1 
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121* To find the greatest common divisor. 

Ex. 1. What is the greatest common divisor or measure of 
84 and 132 ? Ans. 12. 

^ FIRST OPERATION. ResolviHg the numbers into their 

34---2X2X3X 7 prime factors (Art. 114), thus, 84 = 
132 = 2X2X3X11 2X2X3X7, and 132 ==2X2 
9 s/ 9 C q 2 1 9 X 3 X 11, we find the factors 2X2 

-^X^X^J — A-^- x3 are common to both. Since only 

these common factors, or the product of two or more of such fac- 
tors, will exactly divide both numbers, it follows that the product of 
aU their common prime factors must he the greatest factor that will ex- 
actly divide both of them. Therefore 2X2X3=sl2is the greatest 
common divisor required. 

The same result may be obtained by a sort of trial process, as 
by the second operation. 

SECOND OPERATION. Siuco 84 caunot be exactly 

84)132(1 divided by a number greater 

3 4 / than itself, if it will also exactly 
— divide 132, it will be the greatest 

4 8)84(1 common divisor sought. But, on 

4 8 trial, we find 84 wul not exactly 

rr*. J Q / 1 divide 132, there being a remain- 

d b ) 4 » ( 1 der, 48. Therefore 84 is not a 

^ ^ common divisor of the two num- 

1 2 ) 3 6 ( 3 ^^S; , ,. . 

Q (* »» 6 know a common divisor 

of 48 and 84 will also be a divisor 

of 132 (Art. 122). We next try to find that divisor. It cannot be 

greater than 48. But 48 will not exactly divide 84, there being a 

remainder, 36 ; therefore 48 is not the greatest common divisor. 

Again, as the common divisor of 36 and 48 will also be a divisor of 
84 (Art 122), we try to find that divisor, knowing that it cannot be 
greater than 36. But 36 will not exactly divide 48, there being a re- 
mainder, 12 ; therefore 36 is not the greatest common divisor. 

As before, the common divisor of 12 and 36 will be a divisor of 48 
(Art 122) ; we make a trial to find that divisor, knowing that it can- 
not be greater than 12, and find 12 will exactly divide 36. Therefore 
12 is the greatest common divisor required. 

Rule 1. — Resolve the given numbers into their prime factors. The 
H^oduct of all the factors common to the several numbers will he the 
greatest common divisor. Or, 

Bulb 2. — Divide the greater number hy the' less, and if there he a 

124. What are the rules for finding the greatest coTsvcoiovi ^^Sssst ^^ \:«^ ^sv 
more numbers? ^ 

12* 
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remainder divide the preceding divisor by it, and so continue dividing 
unlU nothing remains. The last divisor wdl be the greatest common 
divisor, 

NoTB. — When the greatest common divisor is required of more than two 
numbers, tind it of two of them, and then of that common diyisor and of 
one of the other numbers, and so on for all the given numbers. 

Another method is to divide the numbers by amy factor common to them all; 
and so continue to divide till there are no longer any common /actors ; and the 
product ofaUthe common fadtars will be the greatest common divisor required. 

Examples fob Practice. 

2. What is the greatest common divisor of 85 and 95 ? 

Ans. 5. 

3. What is the greatest common divisor of 72 and 1 68 ? 

Ans. 24. 

4. What is the greatest common divisor of 119 and 121 ? 

Ans. 1. 

5. What ifl the greatest common divisor of 12, 18, 24, and 
30? ~ Ans. 6. 

6. Having three rooms, the first 12 feet wide, the second 15 
feet, and the third 18 feet, I wish to purchase a roll of the widest 
carpeting that will exactly fit each room without any cutting as 
to width. How wide must it be ? Ans. 3 feet. 

' A COMMON MULTIPLE. 

125* A Haltiple of a number is a number that can be divided 
by it without a remainder ; thus 6 is a multiple of 3. 

126. A Cofflmon Haltiple of two or more numbers is a num- 
ber tfiat can be divided by each of them without a remainder; 
thus 12 is a common multiple of 3 and 4. 

127. The least Common HoUiple of two or more numbers is 
the least number that can be divided by each of them without a 
remainder ; thus 30 is the least common multiple of 10 and 15. 

Note. — A mnltiple of a nnmber contains all the prime factors of that 
narnber ; and the common mnltiple of two or more nnmbers contains all the 
prime factors of each of the numbers. Therefore, the least common multiple 
of two or more numbers must be the least number that will contain all the 
prime factors of them, and none others. Hence it will have each prime factor 
taken only the greatest number of times it is found in any of the several 
numbers. 

125. What is a mnltiple of a number ? — 127. The least oommon maltiplft 
of two or more numbers 1 
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128. To find the least common multiple. 

Ex. 1. What is the least common mukiple of 6, 9, 12 ? 

Aii.^. 36. 

FIRST OPERATION. Resolving the numbers into their prime 

6 » 2 X 3 . factors,— mus, G = 2 X 8» and U =. a X 

9 « 3 X 3 3, and 12 = 2 X 2 X ^. — ^o find ihi »r 

12=— 2X2X3 dtj;tre}U jprimo lactors to le 2 and a. 'J he 

9 ^ 9vSvS=r36 g^*^^'*^^^ number ot* times the 2 occurs as a 
iSX^AOA^ oo ^^Qj. jjj ^^ ^|. ^jj^ numbers is twice, as 

2 X 2 in 12; and the greatest number of times the 8 occurs in any 
of the numbers is also twice, as a X 3 in 9. Hence 2X^X8X3 
must be all the prime factors that are necessary in composing 0, 9, and 
12; and, consequently, the product of these taciors n.ust le the least 
number that can be exactly divided ly 6, !i, and 12. Ihereiore 
2X2X^X3^ 36 is the least common multiple i cquired. 

SECOND OPERATION. Having arranged the numbers on a 

Q 9 12 horizontal line, we divide by 8, a prime 

number that will divide all of thtm wiih- 

2 3 4 out a remainder, and write the quotients 

I Q 2 i'^ * line below. "We next divide ly 2, 

a prime number, writing down the quo- 
3X2X3X2*= 36 tients and undivided numlers as before. 

Then, since these numbers are prime to 
each other, we multiply together the divisors and the nun.bers on the 
lower line, which are all the prime factors of 6, 9, and 12, aud thus 
obtain 36 for the least common multiple. 

Rule 1. — Resolve the given numbers into their prime factors. The 
product of these factors, taking each factor the greatest number of times 
it occurs in any of the numbers, will be the least common multiple. Or, 

Bulb 2. — Having arranged the numbers on a horizontal line, divide 
by such a prime number as will divide most of them without a remainder, 
and write the quotients and undivided numbers in a line beneath. So 
continue to divide until no prime number greater than 1 will divide two or 
more of them. The product of the divisors and the numbers of Oie line 
below wiU be the leasft common multiple. 

Note 1. — When numbers are prime to each other, their product is their 
least common multiple. 

Note 2. — When any of the given numbers is a factor of any of the others 
it may be canceled. 



3 
2 



12& What are the rnles for finding tbeleaJBit coTaml^'Kim\^'Q:^^^ 
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Examples for Practice. 

2. What is the least common multiple of 7, 14, 21, and 15? 

Ans. 210. 

OPERATIOir. 

tf I A o\ 15 Since 7 is a factor of 14, another of the 
^ numbers, we cancel it ; and since 3 is a factor 

2 1 5 of 15, we also cancel that (Note 2) ; thus the 
work is rendered shorter. 
7X2X 15 — 210 

3. What is the least common multiple of 3, 4, 5, 6, 7, and 8 ? 

Ans. 840. 

4. What is the least number that 10, 12, 16, 20, and 24 will 
divide without a remainder ? Ans. 240. 

5. What is the least common multiple of 9, 8, 12, 18, 24, 36, 
and 72 ? Ans. 72. 

6. Five men start from the same place to go round a certain 
island. The first can go round it in 10 days ; the second, in 12 
days; the third, in 16 days ;. the fourth, in 18 days ; the fifth in 
20 days. In what time will they all meet at the place from 
which they started ? Ans. 720 days. 
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129* A Fraction is an expression denoting one or more equal 
parts of a unit 

Fraction is derived from the Latin frango^ to break. 

Fractions are of two kinds, Gommon and DecimaL 

COMMON FRACTIONS. 

130* A Conunon Fraction is expressed by two numbers, one 
written over the other, with a line between them. 

The number below the line is called the denominator; and the 
number above, the numerator. 

_■ C Numerator, 8, Three 

Thus, ] - 

( Denominator, 5, Fifths. 

129 What is a fraction ? From what is the term derived, and what doea 
it signify ? How many kinds of fractions, and what are they called 1 — 
ISO. How 18 a common fraction expressed 1 What is the namber below the 
line called ?• The number above the \mo 1 
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The Denominator shows into how many parts the whole number 
is divided, and gives a name to the fraction. 

The Numeralor shows how many of these parts are taken, or 
expressed by the fraction. 

A Proper Fraetion is one whose numerator is less than the de- 
nominator; as, ^. 

An Improper Fraetion is one whose numerator is equal to, or 
greater than, the denominator ; as, |, g. 

A Mixed Number is a whole number with a fraction; as, 7-^j, Sg. 

A Simple or Single Fraction has but one numerator and one de- 
nominator, and may be either proper or improper; as, }, j. 

A Compound Fraetion is a fraction of a fraction, connected by the 
word of; as, J of | of |. 

A Complex Fraetion is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both; as, 
I 7 82 7i 

I 9J' 11' 9^- 

' 131. The Terms of a fraction are its numerator and denom^ 
inator. 

Tlie Unit of a Fraetion is the unit or whole thing divided. 

A Fraetional Unit is one of the equal parts into which the unit 
of the fmctioa is divided. 

A^whole number may be expressed fractionally, by writing 1 
for the denominator. Thus, 5 may b.e written f, and read 5 
ones ; and 9 may be written f , and read 9 ones. 

132, Fractions originate from division; the numerator an^ 
swers to the dividend j and the denominator to the divisor. Thus, 
when we divided 479956 by 6 (Art. 49, Ex. 12), we had a 
remainder of 4, which could not be divided by 6, and therefore 
we wrote it over the divisor, with a line between them. This 
expression originating from division is a fraction ; the number 
aSove the line being the numerator, and the one below the de- 
nominator. 

130 What does tho denominator of a fraction show? What, does the 
nunfi M'utor show ? What is a proper fraetion 1 An improper fraetion ? A 
mixed nnmher? A simple fraction? A eomponnd frnetion ? A -complex ^ 
fraction ? — ni What are xhi terms of a fraction ? Whsit is the unit of a 
fraction? How may a whole namber be expressed tt«JC>Mya»i^.'^ ^ '^'tssttk 
what do fractions originate ? 
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133. The value of a fraction is the quotient arising from the 
division of ike numerator by the denominator. Thus, the value of 
f , or 6 -i- 2, is 3 ; and the value of j, or 3 -r- 4^ is ^. 

REDUCTION. 

131. Rednrtion of Fractions is the process of changing their 

form without altering their value. 

A fraction is in its lowest terms, when its terms are prime to 
each other. (Art 112.) 

135* To reduce a fraction to its lowest terms. 

Ex. 1. Reduce -^^ to its lowest terms. Ans. ^ 

OPERATION. We divide the terms of the fraction hy 2, a factor 

2 ) A SB ^ common to them hoth, and obtain f . We divide, 

o V 3 1 agajn, both terms of f by 3, a factor common to 

' * ^ them, and obtain ^, Now, as 1 and 3 are numbers 
prime to each other, the fraction \ is in its lowest terms. The same 
result would have been produced, if we had divided the terms by 6, 
the greatest common divisor. 

Since the numerator and denominator of a fraction correspond to 
the dividend and divisor in division (Art. 132), dividing both by the 
same number, or canceling equal factors in both (Art. 115), changes 
only the form of the fraction, while the value expressed remains the 
same. Therefore, 

Dividing the numerator and denominator of a fraction hy the same 
number does not alter the value of the fraction. 

Rule. — Divide the numerator and denominator by any number 
greater than 1 , that wiU divide them both without a remainder j and thus 
proceed until they are prime to each other.. Or, 

Divide both terms of the fraction by their greatest common divisor. 

Examples for Peacticb. 

2. Reduce ^ to its lowest terms. Ans. \. 

3. Reduce -^ to its lowest terms. Ans. §. 

4. Reduce Jf to its lowest terms. Ans. \. 

5. Reduce -^^ to its lowest terms. Ans. §. 

6. Reduce ^yf to its lowest terms. Ans. j. 

7. Reduce i^H to its lowest terms. Ans. Jf|^. 

8. Reduce -^-^ to its lowest terms. Ans. ^. 

138. Wliat is the value of a fraction ? — 134. What is reduction of frac- 
-tions ? When is a fraction in its lowest tenns ? — 135. Why docs dividing 
bot}2 terma of a frnction hy the same number not alter the Valuo 1 Has | 
iAe same v&lae as^l Why % Repeat t\\Q ni\ft. 
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' 9. Reduce 5f f ^ to its lowest terms. , Ans. f ff J. 

10. What is the lowest expression of Hi? Ahs. jj|. 

136. To reduce a mixed number to an improper frac- 
tion. 

Ex. 1. In 7f how many fifths ? Ans. ^. 

OPERATION. 

7-| Since there are 5 fiflhs in 1 whole one, there will 

5 he 5 times as many '^Jlhs as whole ones ; therefore, 

—^ in 7 there are 35 fifths, and the 3 fifths heing added 

o O nims. make 88 fifths, which are exjpressed thus, ^. 

3 8 fifths = 5^8.. 

Rule. — Multiply the whole number "by the denominator of the fraction^ 
and to the product add the numerator, and place the sum over the given 
denominator, 

, Note. — To reduce a whole numher to a fraction of the same ralae, 
having a given denominator, we muUiply the whole number by the given 
denominator, and make the product the numerator ; thus 6, redaced to a frac- 
tion, having 3 for a denominator, becomes -^. 

Examples fob Practice. 

2. In 8^ dollars how many sevenths ? Ans. ^ 

3. In 3^ oranges how many fourths ? Ans. -^^ 

4. In 9^ gallons how many elevenths ? Ans. Jj^, 

5. Reduce 8y\ to an improper fraction. Ans. f ^ 

6. Reduce IS-j^^ to an improper fraction. Ans. \®/- 

7. In 18J how many ninths ? Ans. J-f ^ 

8. In 161 ^V how many one hundred and seventeenths ? 

Ans. J-ff P 

9. Change 43-f |^ to an improper fraction. Ans. -VA^ 

10. What improper fi*action will express 27^tj ? Ans. ^^ 

11. Change lll^-Jr to an improper fraction. Ans. -^fyf^ 

12. Change 125 to an improper fraction. Ans. ^^^ 

13. Change 25 to an improper fraction, having 6 for a de- 
nominator. Ans. J^^^ 

14. Reduce 75 to ninths. Ans. ^^ 

15. Change 343 to the form of a fraction. Ans. ^fa 

16. Reduce 84 to fifteenths. Ans. J-ff^i 

136. What is the rule for reducing a mixed numher to an improijer frfkc- 
tion 1 The reason ? How do you reduce a YiYioYft Transit \ft «w Sxa35»ss«w ^ 
the same value, having a given denommatOT 1 
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137. To reduce improper fractions to w)iole or mixed 
numbers. 

Ex. 1. How many dollars in ^ dollars ? Ans. $ 2^. 

OPERATION. 

IQ \ S7 ( 2-Ar Sii^co 16 sixteenths make one dollar, there will be 
o6) as many dollars in 37 sixteenths of* a dollar as 37 



contains times 16, or $ 2^. 
5 

V 

Rule. — Divide the numerator by the denominator, and the quotient 
will be the whole or mixed number. 

Examples for Practice 

2. Reduce ^/- to a whole number. Ans. 12. 

3. Change ^^ to a mixed number. Ans. 10-^. 

4. Change -ViV* *^ * mixed number. Ans. lO^xr* 

5. Change -Vr^ to a mixed number. Ans. Ifff. 

6. Reduce -^^ to a mixed number. Ans. 142f. 

7. Reduce ^fl to a whole number. Ans. 1. 

8. Change ^^^ to a whole number. Ans. 567. 

9. Reduce X^ to a mixed number. Ans. 9^f . 
10. Reduce -^^ to a mixed number. Ans. 4^^^-^* 

138. To reduce a compound fraction to a simple frac- 
tion. 

Ex. 1. Reduce ^ of -/p to a simple fraction. Ans. f |. 

OPERATION. If ^ be divided into 5 equal parts, one of 

i X /t = If these parts is -^ ; and if -J of ji^ be 3^* it is 

evident that -J of -j^ will be 7 times as much. 
7 times ^ is -^ ; and if ^ of /y be -^j i o£ ^ will be 4 times 
as much. 4 times -^ are f f . 

Op, by multiplyinoj the denominator of -f^ by 5, the denomi- 
nator of 4i 5t is evident we obtain -J^ of /y = ^^, since the parts 
into which the number or thing is divided are 5 times as many, 
and consequently only ^ as large as before. Again, since -J 

137. What is the rule for reducing: improper fractions to whole or mixed 
numbers ? A reason for the rule. — 138. How do' you reduce a compoaod 
Gndhn to a simple one ? The reafion fox l\\e o^T^sioTL^ 
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of ^ =: ^ f of -A- ^^ ^ ^ times as much ; and 4 times 
/^ = f f . This process will be seen to be precisely like the 
operation* 

Ex. 2. Reduce f of f of ^ of f of ^2^ to a simple fraction. 

Ans. ^. 

OFEBATIOir BT CANCELLATION. 

^ The numerators and denomina- 

0X^XpX0X Jit 2 tors which are common factors we 

^w*s/its/€4s/11 "" rr ^^ai^el according to the principles 

*XPXJX^X11 11 of cancellation. (Art. 117.) 

Rule. — Multiply aU the numerators together /or a new numerator, 
and all the denominators for -a new denominator. 

Note 1. — All whole and mixed nnmbers in the compound fraction must 
be reduced to improper fractions, before multiplying the numerators and 
denominators. 

Note 2. — When there are factors common to both numerator and denom< 
Inator, they may be canceled in the operation. 

Examples for Practice. 

3. Whatis Jof t of f ? Ans. ^ = if. 

4. What is 5 of ^ of 7 ? Ans. b^. 

5. What is J of ^ of f of t ? Ans. ^. 

6. Change -^ of ^ of f of ^^ ^^ ^ ^ ^ simple fraction. 

7. Eequired the value of f of ^ of ff of iJ of 5f . 

Ans. ^. 

8. Beduce -J of f of -ft: of | of f to a simple fraction. 

Ans. ij^f 

9. Reduce ^ of ^ of J of t^ of 4^ to a simple fraction. 

Ans. f f . 

10. Reduce H ®^ f ^^ -fr *^ a simple fraction. , Ans. f J. 

11. Reduce -ft- of ff of ^J of 9| to a whole number. 

Ans. 3. 

12. Reduce ^ oi ^oi ^o^ ^ o^ ^\o 2^ simple fraction. 

Ans. \\. 



138. When there are common factors in the numerator and denominator, 
how may the operation be shortened ? The rule ? What must be done with 
all whole and mixed numbers in the compound fraction 1 How may the 
operation be shortened by canceling ? 

13 
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A COMMON DENOMINATOB. 

139. A Common Denominator of two or more fractions is a ' 
common multiple of their denominators. 

The Least Commoil Denominator of two or more fractions is the 
least common multiple of their denominators. 

Note. — Fractions haye a common denominator, when all their denomi 
nators are alike. 

140. To reduce fractions to a common denominator. 

Ex. 1. Reduce f, f, and (to a common denominator. 

Ans. ill, its, iff. 

OPERATION. 

8X6X8=14 4, new numerator, f = -f| J. 
5X4X8=160, « .'^ | = +l^. 

7x 4X 6 = 168, « « 5=iS|. 

4X6X8 = 19 2, common denominator. 

We first multiply the numerator of f by the denominators 6 and 8, 
and obtain 144 for a new numerator. We next multiply the numer* 
ator of I by the denominators 4 and 8, and obtain 160 for a new 
numerator; and then we multiply the numerator of -J by the denom- 
inators 4 and 6, and obtain 168 for a new numerator. Finally, we 
multiply all the denominators together for a common denominator, and 
write it under the several numerators, as in the operation. 

By this process, since the numerator and denominator of each frac- 
tion are multiplied by the same numbers, only the form of the fraction 
is changed, while the quotient arising from dividing the numerator by 
the denominator, or the value of the fraction (Art. 133), remains the 
same. Therefore, 

Multiplying the numerator and denominator of a fraction hy the same 
number does not alter the value of the fraction. 

Rule. — Mtdtiply each numerator by all the denominators except its 
own, for the new numerators; and all the denominators together for a 
common denominator. 

Note 1. — Compound fractions, if any, must first be reduced to simple 
ones, and whole or mixed numbers to improper fractions. 

NoTB 2. — Fractions may often be reduced to lower terms, without de- 
stroying their common denominator, by dividing all their numerators and 
denominators by a common divisor. 

139. What is a cx)n1mon denominator of two or more fractions ? What is 
the least common denominator ? When have fractions a common denomi- 
nator? — 140. How do you find a common denominator of two or more 
fractions 1 Give the reason of the operation. What inference is drawn from 
it? What is the rule for finding a common denominator? How may frao« 
tions having a common denominator be reduced to lower terms f 
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Examples fob Practice. 

2. Beduce f and f to common denominators. 

Ans. J|, 2 J, or ^, IJ. 

3. Beduce i, ^, and j- to a common denominator. 

Ans. Jft, JJ, f f . 

4. Beduce ^, f , and -]|^ to a common denominator. 

Ans. Ill, fH» f H- 

5. Beduce f , -j^, and f to a common denominator. 

Ans. Hi; ip, m or ||, if, ^. 

6. Beduce i, f , f , and j^ to a common denominator. 

Ans. ig», tgS, fiS, m, or ^, ^V iH, AV 

141* To reduce fractions to their least common denom< 
inator. 

£x. 1. Beduce f, f , and ^j to the least common denominator. 

OPERATION. 

1 2, least common denominator. 



Ji 12 3 
6 



4X2= 8, new numerator, f = -fj. 
2X5 = 10, « ^ i=iJ- 

1X7= 7, " « T^j = T^j. 



12 
12, least common multiple, and common denominator. 

Having first obtained the least common multiple of all tbe denomi* 
nators oi the given fractions, we assume this to oe their least common 
denominator. We then take such a part of it as is expressed by each 
of the fractions separately for their respective new numerators. Thus, 
to get a new numerator for |, we take ^ of 12, the least common 
denominator, by dividing it by 3, and multiplying the quotient 4 by 2. 
We proceed in like manner with each of the fractions, and write the 
numerators thus obtained over the least common denominator. 

In this process the value of each fraction remains unchanged, as 
both terms are multiplied by the same number. (Art. 140.) 

KuLE. — 1. Find the least common multiple of the denominators for the 
host common denominator. 

2. Divide the least common, denominator by each given denominator^ 
and multiply the quotient hy the corresponding numeraloTy for the new 
numerators. 

Note. — Compmmd fractions must be reduced to simple ones, whole and 

141. How do you find the least cornmon denominator of two or more frac^ 
tions 1 Upon what principle does this process depend ? What is the rule 
for reducing fractions to their least common denominator ? What most be 
done with compound fractions, whole numberi, aad mvau^ \v\)im^r«k\ ^ 
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mixed numbers to improper fractions, and all to their lowest terms befbra 
Sliding the least common denominator. 

Examples for Practice. 

2. Reduce f , f , f , and ^ to the least common denominator. 

Ans. Tiift, T^ m. m- 

3. Reduce |^, f , ^, and -^ to the least common denominator. 

Ans. ilH. 1^8^. T%% tW(7. 

4. Reduce f , -^j and 7^ to the least common denominator. 

Ans. f «, fS, ^rf^. 

5. Reduce ^, y^^-, ^^, and 5f to the least common denominatos 

Ans. ii, ih ih W- 

6. Reduce j>, f , ^, f , ^, and ^ to the least common denomi- 
nator. Ans. if, if, ff , if, If, if. 

7. Reduce f, J, J, f , i, and -^ to the least common denomi- , 
nator. Ans. if, §|, if, ^, ^, ^. 

8. Reduce f , |, and -/^ to the least common denominator. 

•"^s. "5^, ij, ^. 

9. Reduce 7f , 5-^y, 7, and 8 to the least common denominator. 

Ans. -W-, W» W> W- 

10. Reduce f, 4, 5, 7, and 9 to the least common denomi- 
nator.- Ans. f , J^, ^, ^, -^. 

ADDITION. 

» 

112* Addition of Fractions is the process of finding the sum of 
two or more fractions. _ 

Fractions can onlj be added when expressing fractional units 
of the same kind. / 

113« To add fractions having a common denominator. 
Ex. 1. Add I, ^, f , I, and f Ans. 2f 

OPERATION. The fractions all being 

1,2.4,5.6 jj- sevenths^ we^add their numer- 

y'T'Yirr'i'yiy*"^'"™* "t * atOFS, and write their sum, 18, 

over the common denominator, 
7 ; and thus obtain ^ « 2|, the required sum. That is, we 

Write the sum of the numerators over the common denominator. 



142. What is addition of fractions ? — 143. How are finctions hsTing a 
common denominator added % Giye the reason. 
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Examples for Practice. 

2. Add A, ^, ■^, /r, A, and i^. Am. S^f 

3. Add -j^f, t\, ^y, ^y, and i|. Ans. 2^. 

4. Add 2^, /j, if, and |f Ans. 2^. 

5. Add if, if, if, and i|. Ans. 2if . 

6. Add iJf fif, and ^\. Ans. liJ?. 

7. Add If H, if f f , and ^f fr- Ans. Iff f f. 

114« To add fractious not having a common denomi- 
uator. 

Ex. 1. What is the sum of ^, f , and ^j ? Ans. l^f • 



2 
2 



8 12 



OPERATION. 

2 4, common denominator. 



6 

8 

12 



4X5 
3X3 
2X7 


= 20 
= 9 
= 14 



new numerators. 



Sum of numerators, 4 3 ,,9 » 

2X2X2X3 = 24. Com. denominator, 2~4 "" "*' 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractional units of the same kind ; 
and then we add the numerators, and write their sum over the common 
denominator, and reduce the fraction. 

Rule. — Reduce the given fractions to a common denominator. Add 
the numerators, and write their sum over the common denominator. 

Note 1. — ^ First reduce mixed nnmhers to improper fractions, and com- 
pound fractions to simple fractions, and each fraction to its lowest terms. 

Note 2. — In adding mixed numbers, the fractional parts may be added 
separately, and their sum added to the amount of the whole numbers. 

Examples for Practice. 

2. What is the sum of |, f J, and f g ? Ans. 2iJ. 

3. What is the sum of /^y, fi, and -^ ? Ans. 1-iWiy 
, 4. What is the sum of ^f and ^f ? Ans. If f^. 

5. What is the sum of |, ^, |, and -^ ? Ans. 22V' 

6. Add ^, /-,-, ^i, and ^. Ans. IJSi. 

7. Add f f, fi, and JJ. Ans. l^^. 
S. Add /^, ^g, f I, and T«^V. Ans. 2§g§. 

144. The rule for adding fractions not having a common denominator ? 
How may mixed numbers be added ? 

13* 
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9. Add i, i, j, I, f , f , and J, together. Ans- 5/^. 

10. Add f , ^a, if, {i, i3, «, and if Ans. 6 JHJi. 

11. Add } of f to f of f Ans. 1^'. 

12. Add f of ( to i^ of i. Ans. 1^. 

13. Add J of f to i of ^^. Ans.^3Vjy. 

14. Add f of f of t to i of f of ^<y. Ans. ^9^. 

15. Add ^ of -^ of i^ to i of f . Ans. /^. 

16. Add 3f to m. Ans. 8yV 

17. Add 4i to 5f. Ans. 10^}. 

18. Add 17f to 18^. Ans. 36|. 

115* To add two fractions having 1 for their numerator. 
Ex. 1. Add ^ to |. Ans. ^j^. . 

opEBATioN. We first find the 

Sum of the denominators, 4 + 5 — 9 product of the denom- 

Product of the denominators, 4 X 5 =- 20 and th^n their'^suml 
which is 9, and write the former for the denominator of the required 
fraction, and the latter for the numerator. 

By this process we reduce the fractions to a common denominator, 
and then add their numerators. Hence, to add two firactions of this 
kind, 

Write the sum of the given denominators over their product 

Examples for Practice. 

2. Add i to i, f to J, J to i, i to i, J to |. 

3. Add i to yV» J to j, f to f i to tV» i to tV, 1 to'i. 

4. Add i to I, + to tV> i to i, I to tV» i to ^, ^ to ^. 

5. Add i to T^, ^ to tV> i to.^j, i to J, i to i, ^ to i. 

6. Add f to i, I to i, f to i, + to i, + to f , f to T^x- 

7. Add J to I, i to J, i to i, i to tV» i to tV i to tV- 

SUBTRACTION. 

146. Subtraction of Fractions is the process of finding the dif- 
ference between two fractions. 

Note. — One fraction can be subtracted from another only when both 
express fractional units of the same kind. 

145. How can you add two fractions when the numerators are a aniti 
The reason for this ? — 146. What is subtraction of fractions f 
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117« To subtract fractions having a common denomi- 
nator. 

Ex« 1. From { take f . Ans. f. 

OPERATION. The fractions both being ninths, we subtract the less 
^ — f == f numerator from the greater, and write the difference, 5, 
over the common denominator, 9 ; and thus obtain |- as 
the required difference. That is, we 

Write the difference of their numerators over the common denominator. 

ExAifPLEs FOB Practice* 

2. From -fr take ^. ' Ans. t\. 

8. From {^ take ^. Ans. ^. 

4. From f f take ^. Ans. f f . 

5. From ^ take ^. Ans. |^f . 

6. From -ft^^ take ^VA- -^s. fjf . 
7. ' From /q- take ^. Ans. '^. 
8. From -^/^ take ^y^. Ans. ^. 

148. To subtract fractions not having a commpn de- 
nominator. 

Ex. 1. From |f take ^^. Ans. l\. 



OPERATION. 



16 12 



16 
12 



4 8, common denominator. 

3 X 13=39) 

a\\ y « o >• new numerators. 



= 39) 
= 28j 



4X4X3 — 48. jj^ difference of numerators. 

4 8, common denominator. 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractional units of the same kind, 
and then we subtract the less numerator from the greater, and place 
the difference over the common denominator. 

Rule. — Reduce the fractions to a common denominator, then write 
the difference of the numerators over the common denominator. 

Note. — If the minuend or subtrahend, or both, are compound fractions, 
they must be reduced to simple ones. 

147. How do you subtract fractions having a common denominator 1 — 
148. The rule foV subtracting fractions not having a common denominator? 
If the minuend or subtrahend is a compound fraction, what mn&t b^ ^^^'^^'V 



152 COMMON FRACTIONS. 

Examples fob PitAOTiCBk 

2. From -f^ take /p Ans. f^. 

3. from ^1 take -f^. Ans. §^. 

4. From J J take ^. Ans, •^^. 

5. From .}^ take yV '^^* if- 

6. From f^ take t%. Ans. ^. 

7. From ^f take -^. Ans. ,Vy 

8. From iU ^^e ^V- Ans. ^I^J. 

9. From ^ take y^, Ans. -j^^. 

10. From | of ^j take J of f . Ans. ^. 

11. From i o£ -^ take i^ of -ff. Ans. y^^. 

12. From f of 12f take f of D/y. Ans. |j. 

149t To subtract a proper fraction or a mixed number 
from a whole number. 

Ex. 1. From 16 take 2^. Ans. 13f. 

OPERATION. Since we have no fraction from which to sub- 

From 16 i tract the j-, we add 1, equal to |^, to the minu? 
Take 2 J end, and say ^ from J leaves J. We write the 
Rem 1*33 i below the fine, and carry 1 to the 2 in the 
^ subtrahend, and subtract as in subtraction of 
simple numbers. 

The same result will be obtained, if we 

Subtract the number denoting the numerator from that denoting the de- 
nominator, and under the remainder toriie the denominator, and carry 1 to 
the integral part of the subtrahend before sftbtracting it from the minuend. 

Note. — When the subtrahend is a mixed number, we may reduce it to 
an improper fraction, and change the whole number in the minuend to a 
fraction having the same denominator, and then proceed as in Art. 148. 



Examples 


FOB Practice. 




2. 8. 


4. 


5. 


6. 


From 12 19 


13 


14 


17 


Take 4f 3^ 


9t^ 


8? 


6H 


Ans. 7i 15f 


3« 


^ 


10^ 


7. From 23 take 13^. 






Ans. 9§. 


8. From 47 take JJ. 






Ans. 46/^. 


9. From 139 take 75jf 






Ans. 63^f . 



149. How do you subtract a proper fraction or mixed number from a 
urboJe number ? The reason for this rule 1 



SUBTRAOTIOH . 159 

ISOt To subtract one mixed number from another. 
Ex. 1. From 9f take 3f. Axis. 5f |. 

p, Q2 Q il We first reduce the fractional parts to a 

T^^k"^ ^t — ^ll common denominator by multiplying the 

terms of the fraction f by 5, the denominator 

Bern. 5f^ of the other, thus : y^g~gg; and then the 

terms of the fraction f by 7, the denominator of the first, thus : 

6x7=36* ^^^y ^^^^ ^^ cannot take f| from ^^, we add 1, 
equal to ^f , to the ^ in the minuend, and obtain ^f . We next 
subtract §^ from §f , and write the remainder, f *, below, and 
carry 1 to the 3 in the subtrahend, and subtract from the 9 
above, as in simple whole numbers* 

SECOND OPERATION. 

From 9f = -^ = A^ In this operation, we reduce 

Take 3^ as J^- sa J^^ the mixed numbers to im- 

x> joQ sbbSIU proper fractions, and these frae- 

, * ^^ *" ^ tions to a common denominator. 

We then subtract tlie less fraction from the greater, and, reducing 
the remainder to a mixed number obtain 5$|, as before. Hence, 
in performing like examples. 

Reduce the fractional parts, if necessary, to a common denominator, 
and subtract the fractional part of the subtrahend from thai of the minu- 
end, as in Art. 147 ; remembering to increase the fractional part of the 
minuend, when othenoise it would be less than that of the subtrahend, be- 
fore subtracting, by as many fractional units as it takes to make a unit of 
the fraction (Art. 181), aiu/ carry I to the whole number of the subtrahend 
before subtracting it. Or, ^ 

Reduce the mixed numbers to improper fractions, then to a common de- 
nominator, and subtract the less fraction from the greater* 

Examples fob Pbacticb. 

X 2. 3. 4 5. 6. 

From9| 7^ S^ 9^ lOf 

TakeSiJ 8f 4* 3J 10^ 

^M^^VM» ^a^HnvM^ mmtam^^m^ ^t^^m^m — w— ■ 

Ans. Z\\ 3« 3§f 5f f« 

150. How do yoQ reduce the fractions of the mixed numbers to a common 
denominator ? How does it appear that this process reduces them to a com- 
mon denominator ? How do yon then proceed 1 What other method af 
subtracting mixed numbers ? How may &U likQ Q;K,axA\t\«%'^ '^^^qtob)A^\ 



154. COMHOK FRAGTIONa. 

7- 8. 9. 10. 11. 

Froml2f 1 6fV 1 9f 9 7^ 8 7^^ 

Take '9J 5f 1 5f ^ 1 Sy^ 1 9J 



Ans, 2ii 1 Off 3ft 7 8H 6 7f J • 

12. From 19^ take 7-^. Ans. llff. 

13. From 15f take 8j^. Ans. 6f |. 

14. From 9^^ take 3||. Ans. 5^. 

15. From 71^^ take 13/y. Ans. 57fJ. 

16. From 61|f take 33|f. Ans. 27^J|^. 

17. From a hogshead of wine there leaked Jut 12f gallons ; 
how much remained ? Ans. 50 1 gallons. 

18. From $ 10, $ 2j- were given to Benjamin, $3^ to Ljdia, 
$ 1 ^ to Emilj, and the remainder to Betsey ; what did she re- 
ceive ? Ans. $ 3^. 

151 « To subtract one fraction from another, when both 
have 1 for their numerator. 

Ex. 1. What is the difference between -J- and ^? Ans. ^. 

OPERATION. 

Difference qf the denominators, 7 — 3 3-4 
Product of the denominators, 7 X 3 =« 21 

We first find the product of the denominators, which is 21, and then 
their^ difference, which is 4, and write the former for the denominator 
of the required fraction, and the latter for the numerator. By this 
process the fractions are reduced to a common denominator, and their 
difference found. Hence, to find the difference of two fractions of 
this kind. 

Write the difference of the denominators over their product 

Examples fob Fbaotice. 

2. Take ^ from i, f from ^, ^ from ^, f from ^. 

3. Take i from j^, ^ from^, ^ from ^, -| from ^. 

4 Take j- from -J, ^ from ^, -j^ from ^, -^ from ^ 

5. Take ^ from |, ^ from ^^ -^ from ^, ^ from •^. 

6. Take ^ from ^, ^ from |^, -j^ from -ji^ , ^ from ^. 

7. Take ^ from J, -J from ^, ^ from ^, y^j from i. 

151. How do jon subtract one fraction fix)m another when both fraetioiis 
bare a unit £>r a numerator 1 What is the veaBon for this proceti 1 
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MULTIPLICATION. 

152t Maltiplication of Fractions is the process of taking one 

uumber as -many times as there are units in another, when one 
or both of the numbers are fractions. 

153t To multiply a fraction by a whole number. 

Ex. 1. Multiply J by 4. Ans. ^. 

FIRST OPERATION. In tho first operation we multiply the 

J X 4 = -^ = 3 j- numerator of the fraction by the whole 

number, and obtain 3^ for the answer. 
It is evident that the fraction ^ is multipUed by nvuMplying its 
numerator by 4, since the ^arts taken are 4 times as many as 
before, while the parts into which the number or thing is divided 
remain the same. Therefore, 

Multiplying the numerator of a fraction hy any number muki- 
plies the fraction by that number. 

SECOND OPERATION. In thc sccoud operation we divide the 

^ X 4 SB j- =s 3 j- denominator of the fraction by the whole 

number, and obtain 3j- for the answer, 
as before. It is evident, also, that the fraction ^ is multiplied by 
dividing its denominator by 4, since the parts into which the 
number or thing is divided are only j- as many, and conse- 
quently 4 times as large, as before, while the parts taken remain 
the same. Therefore, 

Dividing the denominator of a fracti(m by any number multi^ 
plies the fraction by that number. 

KuLE. — Multiply the numerator of the fraction hy the whole number. 
Or, 

Divide the denominator of the fraction by the whole number^ when it can 
he done without a remainder. 

Examples fob Pbactice. 

2. Multiply f by 9. Ans. ^. 

3. Multiply -^ by 5. Ans. 2§. 

4. Multiply ^ by 3. Ans. 1 J. 

5. Multiply If by 85. Ans. 49. 

152. What is multiplication of fractions ? — 163. How is a fraction mnlti- 
plied, by the first operation ? The reason of the operation \ What inference 
18 drawn from it ? How is a fraction maltiplied, by the secqnd operation ? 
The reason of the operation ? What inference \& drawn frqii^ \S 1 The mlo 
for multiplying a fraction by a whole number 1 
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6. Multiply {ihjSB. Ana. 76^ 

7. Multiply 1^ by 189. Ans. 166|f, 

8. Multiply ^ by 365. Ans, 352^^. 

9. Multiply fj by 48. Ans. 43^. 

10. If a man receive f of a dollar for one d^jr's labor, what 
mil he receive for 21 days' labor ? *^ Ans. $ 7 j^. 

11. What cost 561b. of chalk at f of a cent per lb. ? 

Ans. $ 0.42. 

12. What cost 3961b. of copperas at -^ (^ a cent per lb. ? 

Ans. $,3.24. 

13. What cost 79 boshels of salt at J of a dollar per bushel ? 

Ans. $ 69^. 

Ijilt To multiply a whole number by a fraction. 
Ex. 1. Multiply 15 by f . Ans. 9. 

FIB8T OPERATION. In thc first operation we divide the whole 

5)15 numlfer by the denominator of the fraction, 

~T w q _^ Q *°^ obtain -J of it. We then multiply this 

^ "" quotient by 3, the numerator of the fraction, 

and thus obtain f of it, which is 9. 

SECOND opEBATioN. Iq thc sccoud Operation we multiply the 

1 5 whole number by the numerator of the frac- 

3 tion, and divide the product by the denomi- 

45* -f. 5 >ss 9 nator, and obtain 9 for the answer, as before. 

Therefore, 

Multiplying hy a fraction is taking the part of the multiplicand 
denoted by the multiplier. 

Rule. — Divide the whole number by the denominator, of the fraction^ 
when it can be done without a remainder^ and mxdtiply the quotient by the 
numerator. Or, , 

Multiply the whole number by the numerator of the fraction^ and divide 
the product by the denominator. 

Examples fob Pbaotioe. 

2. Multiply 36 by J. Ans. 28. 

3. Multiply 144 by H. Ans. 88. 

4. Multiply 375 by if. , Ans. 325. 

5. Multiply 2277 by Jg. Ans. 1610. 

6. Multiply 376 by ||. Ans. 243^. 

154. How do you multiply a whole number by a fraction, according to tho 
first operation ? How by the second ? What inference is drawn from the 
operation ? The rqle for multiplexing a whole number by a fraction ? 
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7. Multiply 471 by yfy. Ans. 8^. 

8. Multiply 871 by ^V- -A.ns. 23|f 

9. Multiply 867 by y^. Ans. 6^. 

155t To multiply a whole and mixed number together. 
Ex. 1. Multiply 17 by Gf. Ans. 114f . 

OPERATION. 

17 

ga We first multiply 17 by 6, the whole 

number of the multipher, and then by the 

1^2 fractional part, f , which is simply taking 

I of 1 7 »=s 1 2 t f of it ; and add the two products. 

114f 

Ex. 2. Multiply 7f by 4. Ans. 30f . 

oPERATioK. "VVe first multiply f in the multiplicand 

7 f by 4, the multiplier ; thus, 4 times -J are -^, 

4 equal to 2f , which is in effect taking f of the 

& of 4 B» 2~i^ multipKer, 4. We then multiply the whole 

2 8 number, 7, by 4 ; and add the two products. 

• Hence, in performing Hke examples, 

Multiply ike fractional part and the whole number separately^ 
and add ^e products. 

Examples fob Pbaotioe. 

.3. Multiply ^ by 5. Ans. 46 J. 

4. Multiply 12f by 7. Ans. 88^. 

5. Multiply 9 by 8|i. Ans. 80f 

6. Multiply 10 by 7f Ans. 71f 

7. Multiply llf by 8. Ans. 94f. 

8. What cost 7-jpi-lb. of beef at 5 cents per pound ? 

Ans. $ 0.37T?r. 

9. What cost 2337^bbL of flour at $ 6 per barrel ? 

- - Ans. $ 141^. 

10. What cost 8fyd. of cloth at $ 5 per yard ? 

Ans. $ 41 J- 

11. What cost 9 barrels of vinegar at $ 6^ per barrel? 

Ans. $ 57|. 

155. The rale for multiplying a whole and mixed number together? Doen 
H make any difference which is taken for the muUv^VSftt ^ 

14 
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12. What cost 12 cords of wood at $ 6.37^ per cord? 

Ans. $76.50. 

13. What cost llcwt. of sugar at $ 9f per cwt ? 

Ans. $ 103f 

14. What cost 4f bushels of rye at $ 1.75 per bushel ? 

Ans. $ 7.65f . 

15. What cost 7 tons of iiay at $ 11 j- per ton ? 

Ans. $ 83^. 

16. What cost 9 doz. of adzes at $ 10| per doz. ? 

Ans. $ 95|. 

17. What cost 5 tons of timber at $ 3^ per ton ? 

Ans. $ 15|. 

18. What cost 15cwt of rice at $ 7.62 J per cwt ? 

Ans. $ 114.37^. 

19. What cost 40 tons of coal at $ 8.37^ per ton ? 

Ahs. $ 335. 

156. To multiply a fraction by a fraction. 

Ex. 1. Multiply j- by f . Ans. -^^ 

OPERATIOX BT CANCELLATIOKi 
OPERATIOir. 7 7 

3 

To multiply J by f is to take f of the multiplicand, J (Art 
154). Now, to obtain f of J, we simply multiply the numerators 
together for a new numerator, and the denominators together 
for a new denominator (Art 138). Therefore, 

Multiplying one fraction hy another is the same as reducing 
compound fractions to simple ones. 

KuLE. — Multiply the numerators together for a new numerator^ and 
the denominators together for a new denominator. 

Note. --^ When there are factors common to the nnmeraton and denomi- 
nators, the work may be shortened by canceling those factors. 

Examples fob Pbacticb. 

2. Multiply J by T^p Ans. ^. 

3. Multiply -fy by H. Ans. ^ 

156. What is the first rule for multiplying one fraction by another? How 
does it appear that this operation multiplies the fraction of the moltipUcand ? 
What Is the inference drawn from it ? What is the note 1 



MULTIPUOATIOK. 


1^ 


4. Siultiply T% by if 


Ans. ^ 


5. Multiply ^f by ^J. 


Ans. ■^, 


6. Multiply ^ by iJ. 


Ans. ^. 


7. Multiply i by ^. 


-^^8. yfy. 


8. Multiply 3^ by §f . 


Ans. ^. 



9. What cost j^ of a bushel of com at f of a dollar per bushel? 

Ans. f of a dollar. 

10. If a man travels -^ of a mile in an hour, how far would 
he travel in H of an hour ? Ans. j- of a mile. 

11. If a bushel of com will buy ^of a bushel of salt, how 
much salt might be bought for f of a bushel of com ? 

Ans. ^^ of a bushel. 

12. If } of f of a dollar buy one bushel of com, what will f 
of -^Y of a bushel cost ? Ans. J^ of a dollar. 

13. If f of f of -^ of an acre of land cost one dollar, how 
much may be bought with f of $ 18 ? Ans. Iff acres. 

157t To multiply a mixed number by a mixed number. 

Reduce them to improper fractions^ and then proceed as in 
Art. 156. 

Ex. 1. Multiply 4f by ^. Ans. 80|. 

"" OFEBATION. 

4 

45 ^ "3 "" 3 ^^* 
Examples fob Practice. 

2. Multiply 7i by 8f . Ans. GO^V 

3. Multiply 4J by 9f Ans. 45^. 

4. Multiply llf by 8|. Ans. 99^^ 

5. Multiply 12i by llf Ans. 147^. 

6. What cost 7 j cords of wood at $ 5| per cord ? 

Ans. $41fj>. 

7. What cost 7|yd. of cloth at $ ^ per yard ? Ans. $ 25^^. 

8. What cost 6f gallons of molasses at 23^ cents per gallon ? 

Ans. $ 1.52^|. 

9. If a man travel 3f miles in one hour, how far will he travel 
m 9 J hours ? Ans. 34»\f. 

157. How do 70a multiply a mixed number b^ «.iEkbL^\i\i\fi^^x \ 
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10. What cost 361 J^ acres of land at $ 25| per acre ? 

Ans. $9167i^J. 

11. How many square rods of land in a garden, which is 97^^ 
rods long, and 49^ rods wide ? Ans. 4810^ rods. 

DIVISION. 

158t DiYision of FraetiODS is the process of dividing when the 
divisor or dividend, or both, are fractions. 

159« To divide a fraction by a whole number. 

Ex. 1. Divide S by 4. Ans. |. 

FIRST OPERATION. Wc divide the numerator of the fraction -by 4, 
g 2 ^^^ write the quotient, 2, over the denominator. 

— 1. 4 as - It is evident this process divides the fraction 

9 9 by 4, since the size of the parts into which the 

whole number is divided, as denoted by the denom- 
inator, remains the same, while the number of parts taken is only ^ as 
many as before. Therefore, 

Dimding the numerator of a fraction by any number divides tKe fraction 
by thai number. 

Ex. 2. Divide f by 9. Ans. ^. 

SECOND OPERATION. Wc multiply the denominator of the fraction by 
5 5 the divisor, 9, and write the product under the 

- -f- 9 =« ~ numerator, 6. 

' "3 It is evident this process divides the fraction, 

since multiplying the denominator by 9 makes 
the number of parts into which the whole number is divided 9 times 
as many as before, and consequently each part can but have 1 of 
its former value. Now, if each part has but \ of its former value, 
while only the same number of parts is expressed by the fraction, 
it is plain the fraction has been divided by 9. Therefore, 

Multiplying the denominator of a fraction by any number divides 
the fraction by thai number. 

Rule. — Divide the numeraior of the fraction by the whole number^ 
when it can be done without a remainder^ and write the quotient over the 
denominator, Orj 

MulHply the denominator of the fraction by the whole number ^ and write 
the product under the numerator: 

158. What 18 division of common fractiorts? — 159. How is the fraction 
divided by the first operation? What inference may be drawn from this 
operation? How is a fraction divided by the second operation? What 
mfyrenee is dnwn from, this operation ? The rule ? 
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Examples fob Pbaotiob. 

3. Divide -^^ by 3. Ans. ■^. 

4. Divide -f f by 6. Ans. ■^. 

5. Divide -fj by 12. Ans. ^Jj. 

6. Divide -f^ by 8. Ans. ^J. 

7. Divide f J by 9. Ans. ^j^, 

8. Divide i|- by 15. Ans. ^. 
• 9. Divide ^% by 75. Ans. ^f 7. 

10. Divide ^ by 12. Ans. y^g. 

11. John Jones owns ^ of a share in a railroad, valued at 
$ 117 ; this he bequeaths to his five children. What part of a 
share will each receive ? Ans. |. 

12. Divide /^ by 15. Ans. ^^. 

13. Divide^ by 28. Ans.yfff. 

14. James. Page's estate is valued at $ 10,000, and he has 
given f of it to the Seamen's Society.; ^ of the remainder he 
gave to his good minister ; and the remainder he divided equally 
among his 4 sons and 3 daughters. What sum will each of his 
children receive ? Ans. $ 680^®y. 

IfiO. To divide a whole number by a fraction. 

Ex. 1. How Dciany times will 13 contain f ? Ans. 30^* 

OPKSATION. 

,^ 3 13X7 91 ^^. . 
13-5--™ «=■ — » 3 4, Ans. 

7 3 3^ 

13 will contain ^ as mafiy times as there are sevenths in 13, equal 
91 sevenths. Now, if 13 contain 1 seventh 91 times, it will contain 
f as many times as 91 will contain 3, or 30|^ 

Rule. — Multiply the whole number hy (he denominator of the fraction^ 
and divide the product hy the numerator. 

Examples for Practicb. 

2. Divide 18 by J. Ans. 20f 

3. Divide 27 by \i. Ans. 29^1^.. 

4. Divide 23 by i. Ans. 92. 

■ 

160. The rule for dividing a whole number by a fraction 1 The reason fot 
themlel 

14* 



\ 
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5. Divide 5 by •(. Ans. 25. 

6. Divide 12 by J. Ans, 16. 

7. Divide 16 by J. Ans. 82. 

8. Divide 100 by iJ. Ans. lll+f. 

9. I have 50 square yards of doth ; how many yards, ^ of a 
yard wide, will be sufficient to line it ? Ans. 83^ yards. 

10. A. Poor can walk 3/^ miles in *60 minutes ; Benjamin can 
walk ^j as fast as Poor. How long will it take Benjamin to 
walk the same distance ? ,Ans. 73^ minutes. 

161 1 To divide a mixed number by a whole number. 

Ex. 1. Divide 17| by 6. Ans. 2J|. 

OFERATiox. Having divided the whole 

6 )17| ^ number as in simple division, we 

2 5a a« itA • ~ a. iS . ^*^® * remainder of 5|, which 

» 8 • ' 8 X 6^* 48 ' we reduce to an improper frac- 

2 -f- (3 "* 2^§. tion, and divide it by the divisor, 

as in Art. 159. Annexing this 
result to the quotient 2, we obtain 2^ for the answer. That is, we 

Divide the integral part of the mixed number; and the remainder^ re- 
duced if necessary to a simple fraction^ divide as is in Art 159. 

Examples fob Pbactics. 

2. Divide 17f by 7. Ans. 2^. 

3. Divide 18^ by 8. Ans. 2if 

4. Divide 27^^ by 9. Ans. 3^. 

5. Divide 31tV by 11. Ans. 2^. 
. 6. Divide 78^ by 12. ^ Ans. 6^^. 

7. Divide 189H by 4 ' Ans. 47ig. 

S. Divide 107 xV by 3. Ans. 35|^. 

9. Divide $ 14^ among 7 men. Ans. $ 2^. 

10. Divide $ 106^ among 8 boys. Ans. $ 13f $. 

11. What is the value of ^ of a dollar ? Ans. $ 0.34} J. 

12. Divide $ 107^ among 4 boys and 3 girls, and give each 
of the girls twice as much as each of the boys? 

Ans. Boy's share, $ 10f| ; Girl's share, 21ff. 

13. If $ 14 will purchase J} of a ton of copperas, what quan- 
tity will $ 1 purchase ? Ans. l-j^wt 

261. How do yon divide a mixed number by a whole number 1 
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162* To divide a whole number by a mixed number. 
Ex. 1. Divide 25 by ^. Ans. 5^. 

OPERATION. 

4? 
5 



25 We first reduce the divisor and dividend to fifths, 

5 and then divide as in whole numbers. 

~ 1 9 K ("lo ^® divisor and dividend were both multiplied 

Lo) 1 a v^o Jj ijy ^Q same number, 6 ; therefore their relation to 

H5 each other is the same as before, and the quotient 

]^Q is not changed.. (Art. 115, Note.) Hence^ 

Reduce the divisor and dividend to the same fractional parts as are 
denoted by the denominator of the fraction in the divisor, and then divide 
as in whole numbers. 

Examples fob Practice. 

2. Divide 36 by 9|. Ans. 3ff 

3. Divide 97 by l^. Ans. 6iff . 
4 Divide 113 by 21f Ans. 5^. 

5. Divide 342 by 14^*^. Ans. 28^^. 

6. There is a board 19 feet in length, which I wish to saw into 
pieces 2^ feet long ; what will be the number of pieces ? 

Ans. 7-1-f pieces. 

163t To divide a fraction by a fraction. 

Ex. 1. Divide J by f Ans. Iff 

FIBST 0FBBATI02T. SEOOHD OFEBATIOV. 

Since 1 is contained in •( , { times, ^ is contained in -^ 9 times f 
times, or ^ times; and ^ is contained in -I, ^ of ^ times, which is 
11 , OF 1{^, times. 

That is, we have multiplied the denominator of the dividend by the 
number denoting the numerator of the divisor, and the numerator of 
the dividend by the number denoting the denominator of the divisor^ 
hence, for convenience, as in the second operation, we can simply in- 
vert the terms of the divisoV and proceed as in Art. 166. 

162. How do you divide a whole by a mixed number? How does it 
appear that this process does not alte/the quotient? — 163. How do you 
divide a fraction by a fraction ? Give the reason why this process divides 
the fraction of the dividend. 
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Bulk. — ImoeH l&e dimaor., and then proceed as m wW/yfailion uf 
fractiont. 

Note 1.— Facton oomiiMm to nmneimtor aiid denominBtor should be 
canceled. 

Note 2. — When the divisor and dividend have a common denominalxMr 
their denominations cancel each other, and the division may be performed by 
simply dividing the nomeralDr of the dividoid by that of the divisor. 

Examples for Peactics. 

2. DiTide J by f Ans. 1 J|. 

8. Divide J by I. Ans. 3 J. 

4 Divide if by If Ans. If. 

5. Divide f by ^- Ans. 2f . 

6. Divide ^^ by f Ans. 6^^. 

7. Divide ^ by ^. . Ans. 4f . 

8. Divide -^ by ^. Ans. 6. 

9. Divide ^ J by /^. Ans. 2f . 

10. Divide f of ( by f of f . Ans. 18|. 

11. Divide t of ^ of ^ by f of } of f Ans. ^. 

12. Divide f of ^ of | by 5 of f of A. • Ans. Sf 

164» To divide a mixed number by a mixed number. 

Reduce them to improper fractions^ and proceed as it} Art 163. 
Ex. 1. Divide 7| by 8f Ans. 2||* 

OPEBATIOK. 

Examples for Practice. 

2. Divide 7f by 4^. Ans. l§g. 

3. Divide 8J by 7f Ans. ^^. 

4. Divide lli by 5f Ans. 2^V 

5. Divide 4^ by 1|. Ans.. 2^^^ 

6. Divide 116? by 14f. Ans. 8f g. 

7. Divide 81 f by 9 J. Ans. 8||f. 

8. Divide f of 5^ of 7 by | of 3^^. Ans. 1 If 

163 The rale for dividing one fraction by another? How may fraction? 
be divided when they have a common denominator ? Does this process diffet 
in principle from the other? — 164. How do you divide a mixed number by 
M mixed number 7 
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COMPLEX FRACTIONS. 

165t To reduce complex to simple fractions. 

Ex. 1. Reduce I to a simple fraction. Ans. i^. 

opEBATioN. Since the Numerator of a fraction is the 

i a« 4 V & ass ,A dividend, and the denominator the divisor 
I 3 27 ^Art^ 132), we simply^ vide the numerator, 

1^, by the denominator, f , as in division of 
fractions. (Art, 163.) 

8 
Ex. 2. Reduce 77 to a simple fraction. Ans. 1}. 

oFEBATioN. " 'W'c rcducc the numerator, 

^^^i,^8\y2a.ift.«17* 8, and the denominator, 4^, to 
4^ S T F "" *T^ 9 improper fractions, and then 

proceed as in Ex. 1. 

Ex. 3. Reduce r— V-? to a simple fraction. Ans. If. 

J ot J 

OPERATION. ^e reduce the denomi- 

7 ■« I sas 1 X ft =» 41^ = I? nator, ^ of f , to a simple 
i of f f ^ ^* ^ fraction, and then proceed as 

before. 

Rule. — Reduce the terms of ike complex fraction^ if necessary, to the 
form of a simple fraction. Then divide the numerator of the complex 
fraction by its denominator, 

NoTB. — Another method is to multiply both terms of the complex fraction by 
a common multiple of their denominators. 

Examples fob Practice. 

12 

4. Reduce -r- to a whole number. Ans. 28. 

3 

5. Reduce ^a^^ simple f5raction. Ans. |/V- 

6. Reduce -^ to a simple fraction, Ans. ^J. 

5/ 



165. The rule for reducing complex to simple fractions 1 How 4oe» tlssa. 
process diflTer from division of fractions 1 
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7. Reduce £- to a simple fracdoo. Ans. -A-* 

8. Change -^ to a simple fraction. Ans. ^^^ 

Si 

9. Change -j- to a mixed number. Ans. 21^. 

IC. Reduce -i to a simple fraction. Ans. ■^^. 

11. If 7 is the denominator of the following fraction, ^ , what 

is its yalae when reduced to a simple fraction ? Ans. -Z^. 



12. If f is the numerator of the following fraction, -, what is 
its value when reduced to a simple faction ? Ans. f |^. 

166* Complex fractions, afler being reduced to simple ones, 
may be added, subtracted, multiplied, and divided, like them. 

Examples fob Pbacticb. 

1. Add I and ^. together. Ans. liVA- 

7* 7 

2. Add -^ and ^ together. Ans. 25^ 

3. From ^ take |. Ans. ^^^ 

4. From ^ take |. Ans. S^f . 

5. Multiply i of ^ by I of X . Ans. ^iir- 

6. Multiply ^ by ||- Ans. I^Wj- 

7. Divide |- of 12^ by ^ of 8f Ans. 103f 

TT 'i 

166. How do yon add, subtract, muUiply, and divide complex fractions ? 
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GREATEST COMMON DIVISOR OF FRACTIONS. 

167« To find the greatest common divisor of two or 
more fractions. 

Ex. 1. What is the greatest common divisor of f , i, and -^ ? 

OPSRATIOK. ' 

Greatest common divisor of the numerators «« 2 ) greatest corn- 
Least common denominator of the fractions »> Ta ) quired. 

Having reduced the fractions to equivalent fractions with the least 
common denominator (Art. 141), we find the greatest common divisor 
of the numerators 20, 30, and 36, to he 2. (Art. 124.) Now, since 
20, 30, and 36 are forty-Jlfths^ their greatest common divisor is not 2, 
a whole number, hut so majiy forty-^hs. Therefore we write the 2 
over the common denominator 45, and have -^ as the answer. 

Rule. — Reduce the fractions, if necessary, to the least common rf«- 
nominator. Then find the greatest common divisor of the numerators, 
which, written over the least common denominator, will pive the greatest 
common divisor required. 

Examples fob Practice. 

2. What is the greatest common divisor of f , ^, and 1^? 

Anh. 2^. 

8. What is the greatest common divisor of •}§, f, rfi, and ^| ? 

Ans. uf ^. 

4. What is the greatest common divisor of \^, 2}, 4, and 5 J ? 

Ans. Y^. 

5. There is a three-sided lot, of which one side is 166|ft., 
another side loG^ft., and the third side 208^fl. What miist be 
the length of the longest rails that can be used in fencing it, 
allowing the end of each rail to lap bj the other ^{L, and all the 
panels to be of equal length ? Ans. lOj-^fl. 

LEAST. COMMON MULTIPLE OF FRACTIONS. 

168« To find the least common multiple of fractions. 

Ex. 1. What is the least common multiple of -^, 1^, and 5 j- f 

Ans. ^»10f 

167. The rale for finding: the greatest common divisor of fraction^^ ^. '^Vs:^> 
bk the operation, wns tho divi«or 2 w^ttf^^^ over tVv<i ^cwoTsvVt\ti\«t ^> 
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OPEBATIOK. 

Least common multiple of the numerators ■=21) ^east corn- 
Greatest common divisor of the denominator =« 2 ) required. 

Having reduced the fractions to their lowest terms, we find the least 
common multiple of the numerators, 1, S, and 21, to be 21. (Art 
128.) Now, since the 1, 3, and 21 are, from the nature of a fraction, 
dividends of which their respective denominators, 6, 2, and 4, are the 
divisors (Art. 132), the least common multiple of the fractions is not 
21, a whole numhier, but so many fractional parts of the greatest com- 
mon divisor of the denominators. This conunon divisor we find to be 
2, which, written as the denominator of the 21, gives ^ = 10^ as the 
least number that can be exactly divided by the given fractions. 

Rule. — Reduce the fractions, if necessary, to their lowest terms. 
Then find the least common multiple of the numerators, which, written over 
the greatest common divisor of the denominators, will give the least com- 
mon multiple required. 

Note. — Another method is to reduce thefractumSf ifnecessary^ to their least 
common denominator ^ and then finding the least common multiple of the numerators, 
and writing that over the least common denominator. 

Examples for Practice. 

2. What is the least common multiple of ^^, f , and ^ ? 

Ans. 4^. 

3. What is the least number that can be exactly divided by 
•^, 2 j-, 5, 6^, and ^ ? Ans. 95. 

4. What is the smallest sum of money for which I could 
purchase a number of bushels of oats, at $ -/^^ a bushel ; a num- 
ber of bushelsL.of com, at $ j^ a bushel; a number of bushels of 
rye, at $ 1 j- a bushel ; or a number of bushels of wheat, at 
$2^ a bushel; and how many bushels of each could I pur-' 
chase for that sum? 

Ans. $22^; 72 bushels of oats; 36. bushels of com; 15 
bushels of rye ; 10 bushels of wheat, 

5. There is an island 10 miles in circuit, around which A can 
travel in f of a day, and B in ^ of a day. Supposing them each 
to start together from the same point to travel around it in the 
same direction, how long must they travel before coming together 
again at the place of departure, and how many miles will each 
have traveled ? Ans. 5^^ days ; A 70 miles ; B 60 miles. 

1£8. The rale for finding the least common multiple of fractions ? Whr 
is not the least common multiple of the numerators the least common mnl' 
ttple of the fractions ^ 
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MISCELLANEOUS EXERCISES. 

1. What are. the contents of a field 76/^ rods in length, and 
18jf rods in breadth ? Ans. 8 A. 3R. aO^p. 

2. What are the contents of 10 boxes which are 7 J feet long, 
1 J feet wide, and l^- feet in height? 

Ans, 169JJ cubic feet. 

8. From ^^ of an acre of land there were sold 20 poles and 
200 square feet What quantity remained ? 

' . Ans. 22075ft. 

4. What cost W of an acre at $ 1.75 per square rod ? 

Ans. $ 23G.92-^j. 

5. What cost T^ of a ton at $ 15J per cwt. ? 

Ans. $ 49.73|f . 

6. Wliat is the continued product of the following numbers : 
14f , 1 If 5|, and 10^ ? Ans. 9184. 

7. From -^j of a cwt, of sugar there was sold f of it ; what is 
the value of the remainder at $ 0.12| per pound ? 

Ans. $ 3.18}. 

8. What cost 19^ barrels of flour at $ 7f per barrel ? 

Ans. $143f 

9. Bought a piece of land* that was 47^^ rods in length, and 
^9^^ in breadth ; and from this land there were sold to Abijah 
Atwood 5 square rods, and to Hazen Webster a piece that was 5 
rods square ; how much remains unsold ? 

Ans. 1366|| square rods. 

10. From a quarter of beef weighing 175^1b. I gave John 
Snow ^ of it ; § of the remainder I sold to John Cloon. What 
is the value of the remainder at 8-J cents per pound ? 

Ans. $ 2.04|f . 

11. Alexander Green bought of John Fortune a box of sugar 
containing 4751b. for % 30. He sold \ of it at 8 cents per pound, 
and § of the remainder at 10 cents per pound. What is the 
vklue of what still remains at 12^ cents per pound, and what 
does Green make on his bargain ? 

. ( Value of what remains, $13.19|-. 
^^^- I Green's bargain, $ 1G.97|. 

12. What cost iV*r o^ a^ *c^ at $ 14^^ per acre ? Ans. % 2* 

13. Multiply \ of T^r of ^ by tV of \\ of Jf- ^^s. ^V- 

14. What are the contents of a board 11 J inches long, anc^i^ 
inches wide ? Ana. 49-^% ^o^'ax^ \s!kS^<5a»* 
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15. Mary Brown had $ 17.87^ : half of this sum was given to 
the missionary society, and § oi* the remainder «he gave to the 
Bible ^oclety ; what sum hiis she lef^ ? Ans. $ 3.57 j^. 

16. What number shall be taken from 12f, and the remainder 
multiphed by 10^, that the product shall be 50 ? 

Ans. 8^^. 

17. What number must be multiplied by 7f, that the product 
may be 20 ? Ans. 2|f . 

18. What are the contents of a box S^^ feet long, 3-}- J feet 
wide, and 2-^ feet high? Ans. 68 f^^^ teet 

19. On f of my field I plant com ; on § of Ihe remainder I 
sow wheat ; potatoes are planted on ^ of what still remains ; and 
I have left two small pieces, one of which is 3 rods square, and 
the other contains 3 square rods. How large is my field ? 

Ans. lA. OR. 29p. 



REDUCTION OF FRACTIONS OF DENOMINATE NUMBERS. 

169. To reduce froDi a higher to a lower denomination. 

Ex 1. Reduce 2^^(y of a pound to the fraction of a farthing. 

Ans. ffar. 

OPBBATION. 

1X20 20 J»X19 240 941 X4 960, 4^ 

1260 2160' 2160 ""2161)' 2160 ~21C0 9 

OPERATION BY CANCELLATION. Since 20s. make a pound, 

1 X fi0 X iTi X 4 there must be 20 times as many 

— — == J-iar. shillings as pounds ; we there- 

^'J'00 fore multiply ^^ by 20, and 

9 obtain i^fS-^* ; and since 12d. 

make a shilling, there will be 12 times as many pence as shillings; 
hence we multiply -jf^ by 12, and obtain ^^^. Again, since 4&r. 
make a penny, there will be 4 times as many farthings as pence ; we 
therefore multiply -^^jf by 4, and obtain ^^^far. = -ffar., Ans. 

Ru^E. — Multiply the given fraction hy the same numbers thai would 
be employed in reduction of whole numbers to the lower denomination 
required. 

169. The rule for reducing a fraction of a higher denomination to the frao 
ti|tti of a lower ? Explain the operations ? Does this process differ in prin- 
ciple from redaction of whole denominate numbers 1 
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Examples for Practice. 

2. Reduce x^Vir ^^ * pound to the fraction of a farthing. 

Ans. If, 

3. What part of a penny is -^ of a shilling ? Ans. ^|. 

4. What part of a grain is ^uVti ^^ * pound Troy ? 

Ans. f . 

5. What part of an ounce is yyV? ®^ * ^^^ ? -^s* f ^« 

6. Reduce xtsW ^^ ^ furlong to the fraction of a foot 

Ans. j-. 

7. What part of a square foot is -57^7x7 of an acre ? 

Ans. j. 

8. What part of a secdnd is ^-9-5^77 of a day ? Ans J|. 

9. What part of a peck is -^ of a bushel ? Ans. f . 
10. What part of a pound is ^^ of a cwt. ? Ans. j-. 

170. To reduce from a lower to a higher denomination. 
Ex. 1. Reduce f of a farthing to the fraction of a pound. 

OPEBATIOK. 
9X4~36* 36X13 "433* 433X20 ""8640 ""3160 

OPERATION BY CANCELLATION. Since 4far. make a penny, there 
^ 1 will he 4- as many pence as far- 

£. things ; therefore we divide the •) ' 



9 X 4 X 12 X 20 21G0 ' by 4, and obtain J^. And since 
12d. make a shilling, there will be ^ as many shillmgs as pence; 
hence we divide ^^ by 12, and obtain ^f^. Again, since 20s. make a 
pound, there will be -^ as many pounas as shillings; therefore we 
divide j|^ by 20, and obtain -g^^ £ = ^hv ^ ^^^ *^® answer. 

Rule. — Divide the given fraction by the same nvmhers that would 
be employed in reduction of whole numbers to the higher denomino' 
tion required. 

Examples for Practice. 
2. Reduce f of a grain Troy to the fraction of a pound. 

I I !!■ I !■! I - I ■ III I I- - !■ Ml II - • 

170. Do von multiply or divide to reduce a fraction of a lower d<e.Kv<yKv>Xkaf 
tion to the fraction of a higher ? What is the tw\<^ \ 
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3. What part of an ounce is -^ of a scruple ? Ans. -^ 

4. What part of a ton is ^ of an ounce ? Ans. ^TrVrnr- 

5. What part of a mile is | of a rod ? Ans. 7^^. 

6. What part of an acre is § of a square foot ? 

7. What part of a day is Jf of a second ? Ans. -ffj^ii^jr 

8. What part of 8 acres is f of a square foot ? 

Ans. znonrtrTTxr* 

9. What part of 3hhd. is f of a quart ? Ans. y^^. 

10. What part of ^ of a solid 'foot is a cube whose sides are 
each ^ of a yard square ? Ans. j. 

171. To find the value of a fraction in whole numbers 
of a lower denomination. 

Ex. 1. What is the value of <^ of 1 £ ? 

Ans. 78. 9d. l^&r. 

OPERATIOK. 

7 
20 



1 8 ) 1 4 ( 7s- 
126 



1 4 Since 1 £ — 20s., ^ of a £ is ^ of 

1 2 20s. SBC .yjifl. X. 7f|8. ; and since Is. = 12d., 

1 Q \ 1 I* Q / q}i flofashUlingisUof 12d.== Wd. = 9Ad.; 

18)1 68 (9d. JJd since id! - 4far., X of 4S^. - #kr! 

^ ^^ — IJfar. Therefore A* -" ''^ ^^' ^¥^' 



6 
4 



1 8 ) 2 4 ( Hfar. 
18 

RuLrE. ■— Multiply the numerator of (he given fraction by the number 
required to reduce it to the next lower denominaiiont and divide the pro- 
duct by the denominator, 

Theny if there is a remainder ^ proceed as before^ untU it is reduced to 
the denomination required. 

171. What is the rale for finding the value of a fraction in whole nnmbers 
0/ A 7oirer denomination t 
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Examples fob Practice. 

2. What is the value of J of a cwt. ? 

Ans. 3qr. 21b. 12oz. 7^r. 

3. What is the value of J^ of a yard ? Ans. 3qr. Of na. 

4. What is the value of ^ of an acre ? 

Ans. IR. 28p. 155ft. 82?iri. 

5. What is the value of f of a mile ? 

Ans. Ifur. 31rd. 1ft. lOin. 

6. What is the value of -3^ of an eU English ? 

Ans. Iqr. 1-^na. 

7. Wliat is the value of f of a hogshead of wine ? 

AnSv 18gal. 

8. What is the value of -/y of a year ? 

Ans. 232da. lOh. 21m* 49T^8ec. 

172. To reduce one denominate number to the frac- 
tional part of another. 

Ex. 1. What part of 1£ is 8s. 6d. 2§far. Ans. -^^£, 

OPERATION. Since numbers compared 

8s. 6d. 2§far,= 512 - ^ must be of the same unit, 

^ = A** we reduce the 3s. 6d. 2|rar. 

li, =2880 to thirds of far., the low- 

est denomination in the question, for the numerator of the required 
fraction, and l£ to the same denomination for the denominator. We 
then reduce this fraction to its lowest terms, and obtain ^£ for the 
answer. 

KuLE. — Reduce the given numbers to the lowest denomination men- 
tioned in either of them, Then^ tcrite the number which is to become the 
fractional part for the numerator, and the other number for the denomina^ 
tor, of the required fraction. 

Note. — The part that one abstract number is of another may be found in 
like manner. 

Examples for Practice, 

2. Eeduce 4s. 8d. to the fraction of l£. Ans. ^f^. 

3. What part of a ton is 4cwt. 3qr. 121b. ? Ans. t^^/j. 

4. What part of 2m. 3fur. 20rd. is 2fur. 30rd. ? Ans. ^. 

5. What part of 2A. 2R. 32p. is 3R. 24p. ? Ans. J. ^ 

6. What part of a hogshead of wine is 18gal. 2qt. ? 

Ans. Y^* 



172. What is the rule for reducing a denominate number to ^^^^sak^^ssc^ 
|Mirt of any otlier denominate numl^t of the &«mfi\ix)LdL% 

J.5* 
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7. What part of 30 days are 8 days 17h. 20m. ? Ans. Jf J. 

8. From a piece of cloth containing 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece was 
taken? Ans. f. 

9. What part of 3 yards square are 3 square yards ? 

Ans. ^. 

. ADDITION OF FRACTIONS OF DENOMINATE NUMBERS. 

173« To add fractions of denominato numbers. 

£x. 1. Add f of a pound to j^ of a shilling. 

Ans. 17s. lid. Oj^far. 

FIRST oPERATioK. -^^ fi^d the value of each 

vi ^6^ 1*7 1*^6 fraction separately, and add the 

value ot f A, — 1 / 1 ^f ^^Q values, according to the 

Value of j-s. as ^ li rule for adding compound num- 



17 11. Oj^ 



bers. (Art 101.) 



SECOND OPERATION. ^^^ ^^ rcduCB 

— sa - Zq. £. the fraction of a 

9 X 20 shilling to the frac- 

f£ + ^£-im£-178.11d.0Afar. £ ^^^^Tw^ 
fractions and find the value of their sum. (Art 1 71.) 

Examples for Practice. 

2. Add -^ of a pound to f of a shilling. 

Ans. 7s. lid. B^£ar. 

3. Add together ■}• J of a ton, J of a ton, and 4- of a cwt 

Ans. IT. 14cwt Iqr. 5f J§. 

4. Add together § of a yard, f of a yard, -j^j- of a quarter. 

Ans. 1yd. 2qr. 2na. Ojjin. 

5. Add together -^ of a mile, f of a mile, ^ of a furlong, 
and -/y of a yard. Ans. 6fur. 29rd. 3yd. 1ft. 0|^in. 

6. Add together A of an acre, 4 of a rood, and ^ of a square 
rod. Ans. lA. OR. 3p. 169ft. 102fln. 

7. Sold 4 house-lots ; the first ^ of an acre, the second | of an 
acre, the third -^ of an acre, and the fourth f of an acre ; what 
was the quantity of land in the four lots ? 

Ans. 3R. 38p. 455Vff^t 



173. What is the first method of idding fractions of denominate numbers f 
fFhat IB the second 9 ^ 
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SUBTRACTION OF FRACTIONS OF DENOMINATE NUMBERS.. 

174. To subtract fractional parts of denominate numbers. 

Ex. 1. From f of a pound take ^ of a pound, i 

Ana. 93. 10d» l^far. 

FiBOT opBRATioN. We find the value of each 
8. <L ftr. fraction separately, and sub- 
Value of f £ =17 1 2f far. tract one from the other, ac- 
Value of -^£ = 7 3 1^ cording to tjie rule for sub- 

Q~r7i 1 59 tiacting compound numbers. 

^ ^ " ^Tt (Art. 102.) 

SECOND OPERATION. We first subtract the less fraction from 

f£ — ^p £ a. ^^ £ SB the greater, and then find the value of 

9s. lOd. If ffar. their diflference. (Art 171.) 

Examples for .Practice. 

2. From ^ of a ton take -^ of a ewt 

Ans. llcwt. Oqr. 7-^ft^lb. 

3. From {■ of a mile take -/^ of a furlong. 

Ans. 5fur. 33rd. 5^ Gin. 

4. From -fj of an acre take f of a rood. 

Ans. 3R. 16p. 154ft. 

5. From a hogshead of molasses containing 100 gallons, -^ 
of it leaked out ; § of the remainder I kept for my family ; what 
quantity remained for sale? Ans. 24gal. Oqt l^^pt 

6. The distance from Boston to Worcester is about 41 miles. 
A sets out from Worcester, and travels -|^ of this distance to- 
wards Boston ; B then starts from Boston to meet A, and, having 
travelled ^ of the remaining distance, it is required to find the 
distance between A and B. Ans. 12m. 6fur. 9rd. 5ft. 9fin. 

7. A agrees to labor for B 365 days; but he was absent on 
account of sickness f part of the time ; he was also obliged to be 
employed in his own business ^ of the remaining time ; required 
the time lost Ans. 137da. llh. 13m. 14ffsec. 

8. From 11 acres, 33 poles, lOl^V feet of land, I sold ^ to A, 
^ of the remainder to B, and four house-lots, each 144 feet square, 
to C ; what is the value of the remainder, at 8^ cents per square 
foot? Ans. $3937.89^^. 

174. What is the first method of subtracting fractions of denoialas.tfe "ososl- 
bers ? The second ^ 



176 QUESTIONS BY ANALYSIS. 

QUESTIONS TO BE PEBFORMED BY ANALYSIS. 

1. If one yard of cloth cost $ 4.40, what will 4^ of a jard costf 

Illurtratiox. — If 1 yard cost S4.40, ^ of a yard will cost \ of 
S 4.40, or S 0.8» ; and | will cost 4 times $ 0.88, or $ 3.52, Ans. 

2. K a barrel of flour cost $ 7.80, what will -^^ of a barrel 
co^t? Ans. $2.34. 

8. If a load of hay cost $ 17.84, what will j-.of a load cost ? 

Ans. 9 15.61. 

4. If $ 786.63 are paid for a cargo of wheat, what is the cost 
of }i of the cargo? Ans. $ 665.61. 

5. What is ^ of $ 87.50 ? Ans. $ 80.20^. 

6. What is } of 17£ 18s. 9d.? Ans. 13£ Qs. 0|d. 

7. What is f of 3T. 16cwt 3qr. 231b.? 

Ans. 2T. 3cwt, 3qr. 23f lb. 

8. What is | of 27A. 3R. 33p.? Ans. 12A. IR 28p. 

9. If $3.52 are paid for ^ of a yard of cloth, what is the 
price of 1 yard ? * Ans. $ 4.40. 

Illustration. — If 4 of a yard cost $ 3.62, J wiU cost {■ of $ 8.52, 
or $ 0.88 ; and {, or a wnole yard, will cost 5 times $ 0.88, or S 4.40, 
Ans. 

10. If T®^ of a barrel of flour cost $ 2.34, what will be the cost 
of a whole barrel ? Ans. $ 7.80. 

11. When $ 15.57;J- are paid for J of a ton of hay, what will 
1 ton cost? Ans. $17.80. 

12. When |J of a cargo of flour cost $ 665.50, what sum will 
pay for the whole cargo ? Ans. $ 786.50. 

13. If $73.60^ are paid for |^ of a ton of potash, what sum 
must be paid for a ton ? Ans. $ 80.30. 

14. Bought £ of a bale of broadcloth for 13£ 9s. Ofd.; what 
would have been the cost of the whole bale ? 

Ans. 17£ 18s. 9d. 

15. If tV of an acre produce 18cwt. Oqr. 121b. of hay, what 
quantity will a whole acre produce ? Ans. 77cwt Oqr. lib. 

16. Bought I of a lot of land containing 12 A. IR. 30 Jp.; 
what were the contents of the whole lot ? 

Ans. 27A. 3R. 39ip. 

17. If 1^} of a ton of potash cost $80.20f, what is the value 
of a ton? Ans. $87.50, 
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18. If I of a cwt. of sugar cost $ 5.40, what is the value of J 
of a cwt. ? 

Il^LUSTRATION. — If | of a cwt. cost $ 5.40, \ Will cost I of $ 5.40, 
or $ 1.80 ; and |, or a cwt., will cost 4 times $ 1.80, or $ 7.20. Now, 
if Icwt. cost $ 7.20, 1 of a cwt. will cost J of $'7.20, or $ O.bO ; ami J 
will cost 7 times $ 0.80, or $ 5.G0, Ans. 

19. If -j^j of a pound of ipecacuanha cost $ 2.52, what is the 
value of f of a pound ? Ans. $ 1.76. 

20. When $ 80 are paid for f of an acre of land, what cost J 
of an acre ? Ans. $ 93.38^. 

21. If ^^ of a carding-mill are worth $631.89, what are f^ 
of it worth? Ans. $401.20. ' 

22. If ^ of a ship and cargo are valued at $ 141.52, what are 
^ff of them worth ? Ans. $ 30.50. 

23. If the value of f of a farm containing 178^^ acres, is 
$ 1728, what is the price of ^ of the remainder ? 

* Ans. $ 2304. 

24. E. Carter's garden is 17-j^ rods long, and 11 -^y rods wide. 
He disposes of ^ of it for $ 82.80 ; what is the value of J of the 
remainder ? ' >. Ans. $ 41.40. 

25. When 26£ 12s. 6d. are paid for f of a bale of cloth, 
what sum should be paid for ^ of the remainder ? 

Ans. 18£ 12s. 9d. 

26. If 7cwt of sugar cost $ 28.14, what will 9^wt. cost ? 

Illustration. — If 7cwt cost $28.14, Icwt will cost ^^ of $ 28.14, 
or $ 4.02. In 9|-cwt. there are ^wt. ; and if Icwt cost $ 4.02, ^cwt> 
will cost ^ of $4.02, or $0.67, and ^ will cost 59 times $0.67, or 
$ 39.53, Ans. 

27. If three tons of hay cost $ 49, what will 7-^ tons cost ? 

Ans. $ 120.273SV- 

28. Gave $ 78.80 for 11 tons of coal ; what should I give for 
3|tons? Ans. $24.67|J- 

29. Paid 37£ 18s. lOd. for 3 bales of velvet ; what was the 
cost of 5% bales ? Ans. 67£ 19s. 6|id. 

30. Gave $ 40 for 5 yards of broadcloth ; what was the price 
of l^ yards ? Ans. $ 156.57nf. 

31. Paid $360 for 20 barrels of beer; what must be given 
for 43f barrels ? Ans. $ 789. 

82. If 7 bushels of rye cost $ 8.75, what cost 18^ buahek ? 
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33. Paid $ 19.80 for 3 yards of broadcloth ; what sum must 
be given for llf- yards ? Ans. $ 76.37if. 

34. If 9fcwt of sugar cost $ 39.53, what must be paid, for 
Tcwt. ? 

Illustration. — In 9{cwt. there are ^^wt. If J^wt. cost S 39.53, 
}cwt. will cost -^ of $39.53, or $0.67 ; and ^, or Icwt., will cost 6 
times $0.67, or $4.02 ; and 7cwt. will cost 7 tmies $4.02, or $ 28.14, 
Ans. 

35. When $ 18|- are paid for 3cwt of sugar, how much may 
be purchased for $ 1 ? How much for $ 78 ? Ans. 12-^TCwt. 

36. If 3f tons of potash cost $ 276.18, what will be the value 
of 1 ton ? Of 75 tons ? Ans. $ 6041.43f . 

37. If 7-^ acres of land cost $ 875, what will one acre cost ? 
What will 75 acres cost? Ans. $8912.03^?. 

38. If 4| tons of coal cost $ 70, what will 1 ton cost ? What 
will 86 tons cost ? Ans. $ 1S76. 

39. For 27| acres of land there were paid $ 375 ; what cost 
1 acre ? What cost 69 acres ? Ans. $ 932.43^^. 

40. If 4f tons of hay cost $ 80.50, what costs 1 ton ? What 
cost 15 tons ? Ans. $ 262.50. 

f 

41. If 7-^cwt of sugar cost $ 62.37, what will Icwt. cost ? 
What cost 19cwt. ? Ans. $ 160.93. 

42. If 7} yards of cloth cost $ 13.95, what will be the value 
of 11| yards ? 

Illustration. — In 7 J yards there are ^ of a yard. If ^ of a 
yard cost $ 13.95, ^ will cost ^ of $ 13.95, or $ 0.45 ; and ^, or 1 yard, 
will cost 4 times $ 0.45, or $ 1.80. In 11-| yards there are ^^ of a 
yard. If 1 yard cost $ 1.80, ^ of a yard will cost ^ of $ 1.80, or $ 0.20 ; 
and 1^ will cost 103 times $ 0.20, or $ 20.60, Ans. 

43. When $ 668.50 are paid for 17-^ acres, what would be 
the value of 89| acres ? Ans. $ 3457.30. 

44. If $ 1738 are given for 19J tons of iron, what will be the 
cost of 37t^ tons ? Ans. $ 3288. 

45. Paid $ llj for 1128 feet of boards; how many could I 
have purchased for $ 119^3^? Ans. 11480 feet • 

46. For 3| tons of potash I received 116cwt. of suorar; re- 
quired the quantity of sugar that may be received for 11 J tons 
of potash. Ans. 876cwt. 

47. iPop 11^ tons of pota&h I T«ce\v«d S76cwt of sugar; 
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required the quantity of sugar tliat should be received for 3j 
tons. Ans. llGcwt. 

48. When $ 8 are paid for If yards of broadcloth, how much 
must be given for 8 J yards ? Ans. $ 49. 

49. Gave $ 414 for 20^^ acres of land ; what shall be given 
for 11| acres? Ans. $236. 

MISCELLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a small farm for $896.50; what was received for -j^^ 
of it ? For T^r of it ? For \i of it ? Ans. $ 815. 

2. Gave $ 17y\ for 3 barrels of flour; what cost 1 barrel? 
What 37 barrels ? Ans. $ 213.03^^ 

3. Sold a house for $ 3687 ; what sum was received for J- of 
it? Ans. $3226.12f 

4. Bought 17-jJ''2. tons of hay for $ 187f ; what is the cost of -J 
of a ton ? Ans. $ IM^^^^. 

5. Bought a hogshead of molasses for $ 13^ ; what cost -^ of 
it ? What cost ^ ? What cost ^ ? Ans. $ 30.52|. 

6. When $ 37 -^j are paid for 100 gallons of molasses, what 
cost f of a gallon ? Ans. $-0.21^^. 

7. When 12 cents are paid for -^ of a gallon of molasses, 
what will 48i7y gallons cost? Ans. $ IG.Olf^^. 

8. If J- of a barrel of flour cost $ 3f , what will 6f barrels cost? 

Ans. $48|J^. 

9. When $ 236 are paid for 11^ acres, what will be paid for 
20/^ acres? Ans. $414. 

10. Paid in Liverpool 97^£ for 3 bales of cloth ; how many 
bales should be received for 1073^£ ? A^s, 33 bales. 

11. If 6 J barrels of flour cost $48^^, wh^t will |^ of a barrel 
cost? Ans, $3.28f. 

12. If 3§ pounds of coffee cost 34 cents, what sun^ must be 
paid for 74J pounds? Ans. $ 6.90^. 

13. If 2^ tons .of hay cost $ 63, what will be the cqst of 16| 
tons ? Ans^ $ Sai^^f. 

14. If a piece of land 3 rods square cost $ 17-^, what will be 
the cost of 4 square rods ? ^s, $ 7 J^. 

15. Paid $31^ for 2fcwt. qf iron; required the sum to be 
paid for 689^wt, Ans, $768.0f. 

1 6. For 6 J cords of WQo4 J? Hql<; paid $ 63 ; what sum must 
be paid for 18 cords? ' Ans. $ 17Q.10. 

17. Gave $ 243y\ for 96 barrels of tar; what qusmtlt^ <5ft?^^ 
be purchased for $ 1000 ? Aiv^. ^^^X^^W^sTfiJ^^-. 
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18- Paid $7888.30 for 83-^ acres of wild land; what sum 
did I pay for each acre, and what would be the cost of 7 acres ? 

Ans. $660.80. 

19. Gave 132£ 12s. for 7J tons of starch; what cost 12J 
tons ? Ans. 224£ 5s. 

20. For 17§ days' work I paid $ 25.44 ; what should be paid 
for 89^ days' labor ? Ans. $ 128.64. 

21. Sold l^xr bushels of apples for $ 7.28 ; what should I re- 
ceive for 19^|*bushels ? Ans. $ 19.12. 

22. Paid $ 4355.52 for 49f pieces oi carpeting; what did 37f 
pieces cost ? Ans. $ 3294.72. 

23. If ^ of f of the cost of the Capitol at Washington was 
$ 300,000, what was the whole cost ? Ans. $ 2,000,000. 

24. Purchased 7^j thousand of boards for $135.80; what 
must be paid for 19 J thousand ? Ans. $ 359.45. 

25. My wood-pile contains 6. eords and 76 cubic feet If I 
dispose of f of it, what is the value of the remainder at 4^ cents 
per cubic foot ? _ Ans. $23.14^|. 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. BroAvn, and 82 square rods to J. Smith, what part of 
the field remained unsold ? Ans. f . 

27. Bought 7T. 12cwt. 3qr. 181b. of iron, and having sold 
ST. 18cwt. Iqr. 201b., what is the value of f of the remainder 
at 5^ cents per lb. ? Ans. $ 242.59|. 

28. Bought 37 tons of iron at $ 68.50 per ton, for f of which 
I paid in coffee at $ 8.50 per cwt., and for the remainder I paid 
cash. Required the aipount of cash paid, and also the value of 
the coffee. 

Ans. Cash, $ 633.62J ; Value of the Qpffee, $ 1900.87^. 

29. A man, having received a legacy of $ 7896, spent ^ of it 
in speculations, and the remainder he put in the savings bank, 
where it continued 15 years. It was thJn found that the sum 
deposited had doubled. Required the sum in the bank. 

Ans. $3948. 

30. Bought a piece of broadcloth for $ 88, and sold -j^ of it 
to J. Smith, and -j*^ of the remainder to O. Lake ; what is the 
value of the part unsold ? Ans. $ 37.49^^®^. 

31. A gentleman gave J of his estate to his wife, f of the re- 
mainder to his oldest son, and f of what then remained to his 
daughter, who received $ 750 ; required the whole estate. 

Ans. $12,000. 

32. From an acre of land I sold two 'house-lots, each 100 feet 
square ; what is thp Y^uq pf the remainder, at 8 cents per 
square foot? Ans. $1884.80. 
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DECIMAL FRACTIONS. 

175* A Deeimal Fraetion is a fraction whose denominator 
Is 10, or the product of several 10*s. 

Decimal fractions are commonly expressed by writing the nu- 
merator only, with a point ( . ), called the cleciTncd point, before it, 
care being taken to put a cipher in any decimal place not requir-^ 
ing a significant figure ; thus, 

•^(y may be written .9 and be read 9 tenths. 
^^^ " " .99 « " 99 hundredths. 

^^io «. « .099 *« " 99 thousandths. 



By examining the foregoing fractions, jt will be seen that, -^ 
•^ = .9 can occupy only 07ie place while it remains in the form 
of a proper fraction ; -^^^u = -^^j only two places ; and -j^^Jxr =* 
.999, only three places ; for, if their numerators are increased 
respectively by ^^ = .1, j^^ = .01, txjW = .001, each fraction 
becomes a unit or whole number. Hence, 

The first figure or place of any decimal on the right of the point 
is tenths, the second hundredths, the third thotisandthsy S^c. 

176» The denominator of -j^ =« .9 is 1 with one cipher an- 
nexed ; the denominator of -^(^jy = .99 is 1 with two ciphers 
annexed ; the denominator of -rVu^^y *" *^^^ i^ ^ ^^^^ three ciphers 
annexed. Hence, 

• 

The denominator of a decimal fraetion is 1 tvith <zs many 
ciphers annexed as the numerator has places. 

177. Decimal fractions originate from dividing the unit, first, 
into 10 equal parts, and then each of these parts into 10 other 
equal parts, and so on indefinitely. Thus, 1 -f- 10 = ^ = .1 ; 
j^ -i- 10 = T-iiJ == -01 ; T*Tr -^ 10 = TuW ^ -001. Hence, 

The unit in decimal fractions is divided into 10, 100, 1000, S^c, 
equal parts. 

175. What is a decimal fraction? How are decimal fractions commonly 
expressed ? What is the first figure or place of any decimal ? The second 1 
The third ? &c. Why ? What most be done when a decimal place has no 
significant figure to fill it? — 176. What is the denominator of a decimal 
fraction ? — 177. How do decimal fractiona on^titLXA*^ 
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178« If ciphers are placed on the left of decimal figorsfl^ 
between them and the decimal point, those figures change their 
placeii, each cipher removing them one place to the right ; thus, 
.3 « ^jj, but .03 -= yf^, and .003 = yxrW- Hence, 

Every cipher plaeed an the left of decimal Jiff ures, between them 
and the decimal point, decrecues the value represented by them the 
Mune oi dividing by ten, 

179ti If ciphers are placed on the right of decimal figures, 
their places are not changed ; thus, .3 -» -^y and .30 «> ^^ 
■= fV — .3. Hence, 

Ciphers placed on the rtyht of decimals do not aker the value 
represented by them. 

Hence, decimals may be reduced to a common denominator, bj 
making their decimal places equal bj annexing ciphers. 

NUMERATION. 

180« The relation of decimals to whole numbers and to each 
other maj be learned from the following 

TABLE. 

'I ^ 1 J 
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Whole Numbers. Decimals. 

•— » 

178. What effect have ciphers placed at the left hand of decimals ? Why? 
— 1 79. What effect if placed at the right hand 1 Why 1 — 180. What may 
be Jeanied from the table ? 



NOTATION. 



188 



A Mixed Nnmber is a whole number and decimal in a single ex- 
pression. 

The preceding table consists of a whole number and decimal 
forming a mixed number. The part on the left of the decimal 
point i^ the whole number, and that on the right the decimal. 
The decimal part is numerated from the left to the right, and its 
value is expressed in words thus : Two hundred thirty^four mil- 
lions five hundred sixty-seven thousand eight hundred ninety- 
three billionths. And the mixed number thus : Seven millions 
six hundred fifty-four thousand three hundred twenty-one, and 
two hundred thirty-four millions five hundred sixty-seven thou- 
sand eight hundred ninety-three billionths. Hence the 

Rule. — Head the decimal as though it were a whole number , giving 
it the name of the right-hand order. 

Note. — A decimal with a common fraction annexed constitutes a complex 
decimal ; as, .64, read 6| tenth. 

Write in words, or read orally; the following figures : — 



1. 
2. 
3. 
4. 



.5 
.42 
.01 
.908 



5. 
6. 
7. 

8. 



.3001 
.0984 
.00013 
.82007 



9. 
10. 
11. 
12. 



.72859 
12.02003 
121.000386 
2.3058217 



NOTATION. 

181 • Tenths occupy the first place at the right of the decimal 
point, hundredths the second, &c., and each figure takes its value 
by its distance from the place of units ; therefore, to write deci- 
mals, we have the following 

Rule. — Write the decimal as though it were a whole number^ supply^ 
ing with ciphers such places as have no significant figures. 

Write in figures the following numbers : — 

1. Three hundred seven, and twenty-five hundredths. 

2. Forty-seven, and seven tenths. 



180. Of what does it consist? What is the number called, when takeii 
together ? Whar.i^ the part on the left of the decimal point ? The part on 
the ru^ht ? What is the va'ue of the decimal ? The value of the mixed 
number 1 The rule for reading decimals 1 — 181. Upon what does the vaJln& 
of a decimal figure depend ? The rule for wntaxia d<ic\m«^v^^ 
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3. Eighteen, and five hundredths. 

4. Twenty-nine, and three tliou!>andths. 
t5. Forty-nine ten thousandths. 

G. Eight, and eight niiilionths. 

7. Seventy-five, and nine tenths. 

8. Two tliou-and, and two thousandths. 

9. Eighteen, and eighteen thousandths. 

10. Five hundred five, and one thousand and six miUionths. 

1 1. Three hundred, and forty-two ten millionths. 

12. Twenty-five hundred, and thirty -seven billionths. 

182i Decimals, since they increa-e from right to left, and de- 
crease from left to right, by the scale of ten, ai> do simple whole 
numbers, may be added, subtracted, multiplied, and divided, in 

like manner. 

ADDITION. 

183. Ex. 1. Add together 5.018, 171.16, 88.133, 1113.6, 
.00456, and 14.178. Ans. 1392.09356. 

OPEKATION. 
5.0 1 8 

17 11 g We write the numbers so that figures of the 

8 81 3 3 same decimal place shall stand in the same 

1 -t -t o'c column, and then, beginning at the right hand) 

n (\ A K r *^^. *^^™ *^ whole numbers, Jind place the 

.00400 decimal point in the result directly under those 

1 4.1 7 8 above. 

1 3 9 2.0 9 3 5 6 

Rule. — Write the numbers so that figures of the same decimal place 
shall stand in the same column. 

Add as in whole numbers, and point off, in the sum, from the right 
hand as many places for decimals as equal the greatest number of deci- 
mal places in any of the numbers added. 

Proof. — The proof is the same as in addition of simple num- 
bers. 

Examples for Practice. 

2. Add together 171.61111, 16.7101, .00007, 71.0006, and 
1.167895. Ans. 260.489775. 

8. Add together .16711, 1.766, 76111.1, 167.1, .000007, and 
1476.1. Ans. 77756 233117. 

1 82. How do decimals increase and decrease ? How may they be added, 
subtracted, multiplied, and divided 1 — 183. How are decimals arranged for 
addition 1 Tfie role for addition of decimalAl What is the proof? « 



SUBTRACTION. 185 

4. Add together 151.01, 611111.01, 16.5, G.7, 46.1, and 
.67896. Ans. 611331.99896. 

5. Add fifty-six thousand, and fourteen thousandths ; nine- 
teen, and nineteen hundredths ; fifty-seven, and forty-eight ten 
thousandths ; twenty-three thousand five, and four tentlis ; and 
fourteen milhonths. Ans. 79081.608814. 

6. What is the sum of forty-nine, and one hundred and five 
ten thousandths ; eighty-nine, and one hundred seven thou- 
sandths; one hundred twenty-seven millionths; forty-eight ten 
thousandths? Ans. 138.122427. 

7. What is the sum of three, and eighteen ten thousandths ; 
one thousand five, and twenty-three thousand forty-three mil- 
lionths ; eighty-seven, and one hundred seven thousandths ; forty- 
nine ten thousandths; forty-seven thousand, and three hundred 
nine hundred thousandtiis ? Ans. 48095.139833. 

SUBTRACTION. 

184. Ex. 1. From 74.806 take 49.054. Ans. 25.752. 

OPERATION. Having written the less uumher under the greater, so 

7 4.8 6 that figures of the same decimal place etand in the same 

4 9.0 5 4 column, we subtract as in whole numbers, and place the 

— '- decimal point in the result, as in addition of decimals. 

2 5.7 5.2 

Rule. — WiHte the less number under the greater, so that figures of the 
same decimal place shall stand in the same column. 

Subtract as in whole numbers, and poinf off the remainder as in addi" 
tion of decimals. 

Proof. — The proof is the same as in subtraction of simple 
numbers. 

ExAfitPLES FOB Practice^ 



2. 


3. 


4. 


5. 


1 1.0 7 8 


47.117 


4 6.18 


8 7.1 7 


9.81 


8.7 8 1 9 5 


7.8 9 1 5 


1.1 1 9 8 6 


1.2 6 8 


3 8.3 3 5 5 


3 8.2 3 8 5 


8 5.9 8 7 1 4 


6. From 81.35 take 11.678956. 




Ajis. 69.671044. 


7. From 1 take .876543. 


1 


Ans. .123457. 


8. From 100 take 99.111176. 




Ans. .888824. 


9. From 87.1 take 5.6789. 




Ans. 81.4211. 



184. What is the role for anbtraction of dec\m«t\a'V \T\\3a.\.^a^'^\xv=R.^ 
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10. From 100 take .001. Ans. 99.999. 

11. From seventy-three, take seyentj-three thousandths. 

Ans. 72.927. 

12. From three hmidred sixty-five take forty-seven ten thou- 
sandths. Ans. 364.9953. 

13. From three hundred fifty-seven thousand take twenty* 
eight, and four thousand nine ten millionths. 

Ans. 356971.9995991. 

14. From .875 take .4. Ans. .475. 

15. From .31^5 take .125. Ans. .1875. 

16. From .95 take .44. Ans. .51. 

17. From 3.7 take 1.8. Ans. 1.9. 

18. From 8.125 take 2.6875. Ans. 5.4375. 

19. From 9.375 take 1.5. Ans. 7.875. 

20. From .666 take .041. Ans. .625. 

MULTIPUCATION. 

18S, Ex. 1. Multiply 18.72 by 7.1. Ans. 132.912. 

OPERATION. We multiply as in whole numbers, and point off on 
1 8.7 2 the right of the product as many figures tor decimals 
'J I as there are decimal figures in the multiplicand and 
— multiplier. 

18 7 2 The reason for pointing off* decimals in the product as 
13 10 4 above will be seen, if we convert the multiplicand and 
1 Q o 1 o multiplier into, common fractions, and multiply them 
1 d J.y IJ together. Thus, 18.72 =« 18A^r = WjA ; and 7.1 « 7^ 
= H- Then J^^/ X ^ = ifj^ « 182,iyaV = 132.912, Ans., tte 
same as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

OPERATION. ^^^^e ^® number of figures In the product is 

K 12 ^^^ e^^^l to the number of decimals in the multi- 

f^\ a plicand and multiplier, we supply the deficiency 

•^ ^ ^ by placing a cipher on the left hand. 

10 2 4 The reason of this process will appear, if we 

5 12 perform the question thus : 5.1 2 = 5^ = W' '^^^ 

777771 An, f^^J^' Thentt4XT*^«TT^-r-06144, 
.U b 1 4 4 Ans. Ans., the same as before. Hence we deduce the 

following 

185 In mnUiolicaHon of decimals how do yon point off the product? 
The reason for it ? When the nnmher of fiffures in the product is not equal 
to the Dumber of decimals in the multiplicand and multiplier, what must be 
donef 
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I 

KuLE. — Multiply as in whole numbers, and point off as many figures 
for decimals, in the product, as there are decimals in the multiplicand and 
multiplier. 

If there he not so many figures in the product as there are decimal 
places in the multiplicand and multiplier, supply the deficiency by prefix-' 
ing ciphers. 

Note. — To mnltiply a decimal by 10, 100, 1000, &c., remove the deci- 
mal point as many places to the right as there are ciphers in the multiplier ; 
and if there be not places enough in the number^ annex ciphers. Thus, 
1.25 X 10 = 12.5; and 1.7 X 100 = 170. 

Proof. — The proof is the same as in multiplication of simple 
numbers. 

. Examples fob Practice. 

8. Multiply 18.07 by .007. Ans. .12649. 

4. Multiply 18.46 by 1.007. Ans. 18.58922. 

5. Multiply .00076 by .0015. Ans. .00000114. 

6. Multiply 11.37 by 100. Ans. 1137. 

7. Multiply 47.01 by .047. Ans. 2.20947. 

8. Multiply .0701 by .0067. Ans. .00046967. 

9. Multiply 47 by .47, Ans. 22.09. 

10. Multiply eighty-seven thousandths by fifteen millionths. 

Ans. .000001305. 

11. Multiply one hundred seven thousand, and fifteen ten 
thousandths by one hundred seven ten thousandths. 

Ans. 1144.90001605. 

12. Multiply ninety-seven ten thousandths by four hundred, 
and sixty-seven hundredths. Ans. 3.886499. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. Ans. .000092 1 6. 

14. Multiply one million by one millionth. Ans. 1. 

15. Multiply one hundred by fourteen ten thousandths. 

Ans. .14. 

16. Multiply one hundred one thousandths by ten thousand 
one hundred one hundred thousandths. Ans. .01020201. 

17. Multiply one thousand fi^j, and seven ten thousandths by 
three hundred five hundred thousandths. Ans. 3.202502135. 

18. Multiply two million by seven tenths. Ans. 1400000. 

J 85. What is the rule for multiplication of decimals ? What \& tlki^,\\»cS\ 
How do yon multiply a decimal by 10, 100, \Q00, ^c'l 
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19. Multiply four hundred, and four thousandths hy thirty, and 
three hundredths. Ans. 12012.12012. 

20. What cost 461b. of tea at $ 1.125 per pound ? 

Ans. $ 51.75. 

21. What cost 17.125 tons of hay at $ 18.875 per ton ? 

Ans. $ 323.234375. 

22. What cost 181b. of sugar at $ 0.125 per pound ? 

Ans. $ 2.25. 

23. What cost 375.25bu. of salt at S 0.62 per bushel ? 

Ans. $ 232.655. 

PIVISION. 

% 

186. Ex. 1. Divide 45.625 by 12.5. Ans. 8.65. 

OPERATION. We divide as in whole numbers, and 

125W5625( 8.6 5 ^^^^^ ^^^ divisor and quotient are the two 

^ 7 'i * factors, which, being multiplied together, 

produce the dividend, we point off two 

. decimal figures in the quotient, to make the 

812 number in the two factors equal to the pro- 

7 5 duct or dividend. 



The reason for pointing off will also be 

6 2 5 seen by performing the question with the 

6 2 5 decimals in the form^of conunon fractions. 

Thus, 45.625 « 45^y = \^^, and 

- W^ X 3^ = imU = m == HA = 3.65, Ans., as Before.' 
Ex. 2. Divide 175 by 2.5. Ans. .07. 

oPERATiox. We divide as in whole numbers, and since we 

2.5 ) .1 7 5 ( .0 7 have but one figure in the quotient, we place a 

17 5 ' cipher before it, which removes it to the place 

, of hundredths, and thus makes the decimal 

places in the divisor and quotient equal to 

those of the dividend. 

The reason for prefixing the cipher will appear more obvious by 
solving the question with the decimals in the form of common fractions. 
Thus, .175 = m- and 2 5 ^ 2,^ == ff. Then ^^^-^ ^^ 

■Nf^ X ii = ^iftfir == tJh = •^^' ^^"s., as before. Hence the 
following 



186. In division of decimals how do you point off the qaotient 1 What 
is the reason for it? If the decimal places of the divisor and qaotient are 
aot equal to the dividend, what in\i%t b^ doxi^ % 
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BuLE. — Divide as in whole numbers^ and point off as many decimals 
in the quotient as the decimals in the dividend exceed those of the divisor f 
hut if there are not as many, supply the deficiency by prefixing ciphers. 

Note 1. — When the decimal places in the divisor exceed thoso in the 
dividend, make them equal by annexing ciphers to the dividend, and the 
quotient will be a whole number. 

Note 2. — When there is a remainder after dividing the dividend, ciphers 
may be annexed, and the division continued, the ciphers thus annexed being 
regarded as decimals of the dividend ; to indicate in any case that the division 
does not terminate, the sign plus (+) can be used. 

Note 3. — When a decimal number is to be divided by 10, 100, 1000, &c^ 
remove the decimal point as many places to the left as there are ciphers in 
the divisor, and if there be not figures enough in the number, prefix cipher^. 
Thus 1.25 -i- 10 = .125 ; and 1.7 -f- 100 = .017. 

Proof. — The proof is the same as in division of simple 
numbers. 

-Examples for Practice* 

3. Divide 183.375 by 489. Ans. .375. 

4. Divide 67.8632 by 32.8. Ans. 2.069. 

5. Divide 67.56785 by .035. Ans. 1930.51. 

6. Divide .567891 by 8.2. Ans. .069255. 

7. Divide .1728 by 10. Ans. .01728. 

8. Divide 13.50192 by 1.38. Ans. 9.784. 

9. Divide 783.5 by 6.25. Ans. 125.36. 

10. Divide 983 by 6.6. Ans. 148.939+. 

11. Divide 172.8 by 1.2. Ans. 

12. Divide 1728 by .12. Ans. 

13. Divide .1728 by .12. Ans. 

14. Divide 1.728 by 12. . Ans. • 

15. Divide 17.28 by 1.2. Ans. 

16. Divide 1728 by .0012. ^ Ans. 

17. Divide .001728 by 12. Ans. 

18. Divide 116.31 by 1000. Ans. .11631. 

19. Divide one hundred forty-seven, and eight hundred 
twenty-eight thousandths by nine, and seven tenths. 

Ans. 15.24. 

20. Divide seventy-five, and sixteen hundredths by five, and 
forty-two thousand eight hundred one hundred thousandths. 

Ans. 13.846+. 

I — 

186. The rule for division of decimals? What is note 1? Note 21 
Note 3 1 What is the proof? 
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21. Divide six hundred seventy-eight thousand seven hundred 
oxtj-seven millionth^, bj three hundred twentj-eight thousandths. 

Ans. 2.069+. 
BEDUCTION. 

187* To reduce a common fraction to a decimal. 



Ex. 1. Reduce ^ to a dednud. 



Ans. .625. 



OPEBATIOH. 

8 ) 5.0 ( 6 tenths. 
48 

8)20(2 hundredths. 
16 

8)4 0(5 thousandths. 
40 

Ans. .625. 

Or thus: 8 ) 5.0 

.6 2 5 



Since we cannot divide the nu- 
merator, 5, by 8, we reduce it to 
tenths by annexing a cipher, and 
then dividing, we obtain 6 tenths 
and a remainder of 2 tenths. Re- 
ducing this remainder to hundredths 
by annexing a cipher, and dividing, 
we obtain 2 hundredths and a re- 
mainder of 4 hundredths, which be- 
ing reduced to thousandths by an- 
nexing a cipher, and then dividing 
again, gives a quotient of 5 thou- 
sandths. The sum of tlie several 
quotients, .625, is the answer. 



To prove that .625 is e^ual to f , we change it to the form of a com- 
mon fractipn, by writing its denominator (Art. 176), and reduce it to 
its lowest terms. Thus, -fff^ = -f, Ans. 

Rule. — Annex ciphers to the numertUorj and divide by the denond- 
nator. Point off in the quotient as many decimal places as there have 
been ciphers annexed. 



Examples fob Practice. 



Ans. .75. 

Ans. .875. 

Ans. .4375. 

Ans. .235294-}-. 

Ans. .363636-4". 

Ans. .416666-4-. 



2. Reduce | to a decimaL 

3. Reduce { to a decimaL 

4. What decimal fraction is equal to -f^ ? 

5. Reduce -j^ to a decimal. 

6. Reduce -^ to a decimal. 

7. Reduce -ji^ to a decimal. 

Note. — In reducinj;? a common fraction to a decimal, when the denomi- 
nator contains other prime factora than 2 and 5, there cannot be an cxat i 
division of the numerator ; but, on continuing the division, some figure or 
figures of the quotient will be continually repeated. 

A decimal, of which there is a continual repetition of the same figure or 
figures, is called an infinite or circulating decimaL 

The figures that repeat are called repetends. When the repetend is pre- 

^■" -- I I ■■ 111 w^-^^^^^m^^^ ■■■■■■■ I. II ^I. ■ I ■■ ■ . M I ■ ■ ■ I I I ■■ I — ^^^^M^^^^B^ 

187. How do you reduce a common fraction to a decimal ? How can yon 

Srove the answer correct f The mle for reducing a common fraction to a 
ecimal ? 
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ceded bj another decimal, the whole is called a mixed repetend, and the 
part not repeating is called the Jinite part. To mark a repetend, a dot (.) 
is placed over the first and last of the repeating figures. Thus, the answer 

to example sixth, .36, is a repetend ; and the answer to example seventh, 

.416, is a mixed repetend, of which the figure 6 is the repetend, and the 
figures 41 the finite part. 

To change an infinite decimal to an equivalent common fraction, we 
tprite the repetend for the numerator^ and as many nines as the repetend has 

figures for the denominator. Thus, -Se = ff =* ^ ; and the mixed n^ 

tend, .416r=li|-Hf = A- 

A decimal other than a repetend is changed to the form of a common frac- 
tion, simply 6y writing the denominator under the given numerator, (Art. 176.) 
Thus, .75 =« ^ = 1 ; .005 = ^^ = ^. 

8. Reduce .875 to a common fraction. 

9. Change .4375 to the form of a common fraction. 

« • 

10. Change .72 to a common fraction. Ans. ^, 

m m 

11. Change .135 to a common fraction. Ans. ^. 

12. What common fraction is equivalent to .23562 ? 

Ans. mU- 

13. Change .093 to an equivalent common fraction. 

Ans. 7^^. . 

188. To reduce a denominate number to a decimal 
of a higher denomination. / 

Ex. 1. Reduce 8s. 6d. 3far. to the decimal of a pound. 

Ans. .428125. 

OPERATION. We commence with the Sfar., which we re- 

3.0 duce to hundredths, hy annexing two ciphers ; 

and then, to reduce these to the deciDoal of a 



12 
20 



6.7 5 penny, we divide by 4far., since there will be 1 as 

8 5 r 2 *> ™*^y hundredths of a penny as of a farthing, 

and obtain .75d. Annexing this decimal to the 
•428125 ^d., we divide by 12d., since there will be ^ as 

many shillings as pence ; and then the 8s. and 
this quotient by 208., since there will be -^ as many pounds as shillings, 
and obtain .428125£ for the answer. ^ 

Rule. — Divide the lowest denomination^ annexing ciphers if necessa- 
ryj hy that number which will reduce it to one of the next higher denomi" 
nation. Then divide as before, and so continue dividing till the decimal 
is of the denomination required. 

187. What is an infinite decimal I A repetend? A mixed repetend? 
How is an infinite decimal changed to the form of a common fraction 1 — 
188. The rule for reducing a denominate number to a decimal of a higher 
denomination ? 
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KoTB. — The given denominate namber may also be redaced to a fraction 
of the required denomination (Art. 170), and then this fraction to a decimal 
(Art. 187). Thus, 2s. 6d. = ^ = i = .125jE. 

Examples fob Practice. 

2. Reduce 15s. 6d. to the fraction of a pound. Ans. .775. 

8. Reduce 5c wt 2qr. 141b. to the decimal of a ton. 

Ans. 282. 

4. Reduce Sqr. 2 1 lb. to the decimal of a cwt Ans. .9G. 

5. Reduce Gfur. 8rd. to the decimal of a mile. Ans. .775. 

6. Reduce 3R. 19p. 167fl. 72in. to the decimal of an acre. 

Ans. .872595-|-. 

189t To find the value of a decimal in whole numbers 
of a lower denomination. 

Ex. 1. What is the value of .9875 of a pound ? Ans. 19s. 9d. 

OPERATioir. There will be 20 times as many ten thousandths of a 

.9875 shilling as of a pound ; therefore, we multiply the deci- 

2 ™*^» .9875, by 20, and reduce the improper fraction to 

a mixed number by pointing off four figures on the 

1 9.7 5 ri^ht, which is dividing by its denominator, 10000. 

1 2 The figures on the left of the point are shillings, and 

Q A n A A those on the right decimals of a shilling. The decimal 

9.0 .7500 we multiply by 12, and, pointing off as before, 

obtain 9d., which, taken with tne 19s., gives 19s. 9d. for the answer. 

Rule. — Multiply the decimal by that number which will reduce it to the 
next lower denomination^ and point off as in multiplication of decimals. 

Then, multiply the decimal part of the product, and point off as before. 
Continue in like manner till the decimal is reduced to the denomincUions 
required. 

The several whole numbers of the successive products will he the 
answer. 

Examples fob Practice. 

2. What is the value of .628125 of a pound ? 

Ans. 12s. 6|d. 

3. What is the value of .778125 of a ton ? 

Ans. 15cwt. 2qr. 61b. 4oz. 

4. What is the value of .75 of an ell English ? 

Ans. Sqr. 3na. 

5. What is the value of .965625 of a mile ? 

Ans. 7fur. 29rd. 

1 89. What is the rale for finding the ralae of a decimal in whole numhem 
nf'M hiyrer dennwinAthon 'i 
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6. What is the value of .94375 of an acre ? 

Ans. dR. dip. 

7. What is the value of .815625 of a pound Troy ? 

Ans. 9oz. 15pwt 18gr. 

8. What is the value of .5555 of a pound apothecaries* weight? 

Ans. 6S 53 Od 19i|gr. 

BIISCELLANEOUS EXEBC|SES. 

1. What is the value of 15cwt 3qr. 141b. of coiffee at $9.50 
per cwt. ? Ans. $ 150.95^. 

2. Whaf cost 17T. 18cwt. Iqr. 71b. of potash at $ 53.80 per 
ton ? Ans. $ 963.88+. 

3. What cost 37A. 3R. 16p. of land at $ 75.16 per acre? 

Ans. $ 2844.80+. 

4. What cost 15yd. 3qr. 2na. of cloth at $ 3.75 per yard ? 

Ans. $ 59.53+. 

5. What cost 15f cords of wood at $ 4.62 J per cord ? 

Ans. $71.10+. 

6. What cost the construction of 17m. 6fur. 36rd. of railroad 
at $ 3765.60 per mile ? Ans. $ 67263.03+. 

7. What cost 27hhd. 21gal. of temperance wine at $ 15.37^ 
per hogshead? Ans. $420.24+. 

8. What are the conteiUs of a pile of wood, 18ft. 9 in. long, 
4ft. 6in. wide, and 7fL 3in. high ? Ans. 611ft. 1242in. 

9. What are the contents of a board 12ft. 6in. long, and 2ft. 
9in. wide ? Ans. 34ft. 54in. 

10. Bought a cask of vinegar containing 25gaL 3qt. Ipt at 
$0.37.^ per gallon ; what was the amount ? Ans. $ 9.70+. 

11. Bought a farm containing 144A. 3R. 30p. at $ 97.62^ per 
acre ; what was the cost of the farm ? Ans. $ 14149.52+. 

12. Sold Joseph Pearson 3T. 18cwt. 211b. of salt hay at 
$ 9.37 j^ per ton. He having paid me $ 20.25, what remains 
due? Ans. $16.41+. 

13. If |. of a cord of wood cost $5.50, what cost one cord? 
What cost 7i cords ? Ans. $ 48.71 +. 

14. If 4^ yards of cloth cost $ 12f, what cost 17f yards ? 

1 Ans. $ 46.18+ 

15. The ship Constantine cost $ 35000 ; I of it was sold to 
Captain Sampson for $ 9000 ; J of the remainder to T. Lamb for 
$ 9200, and the balance to another person at a profit of $ 500 ; 
what was gained in the sale of the wholft ahvft*^ Ks\^* % VL^* 

17 



194 PEBCENTAOE. 



PE RCENTAGE. 

190i Percentage and Per Cent are terms derived from jper 
centum, meaning bj the hundred. 

Pereent&S6 is an allowance, at a certain rate, bj the hundred. 

The Rate per oentt is the rate of allowance by the hundred ; as 1 
per cent., or 1 hundredth. 

The Basis of percentage is the number on which the percent- 
age is reckoned. 

Rates per cent being hundredths may be expressed in the 
same manner as hundredths in decimal fractions. Thus, 5 per 
cent is written .05 ; 25 per cent., .25, &c. 

When the rate per cent, is more than 100 per cent, it is ex- 
pressed decimally as a mixed number. Thus, 103 per cent, 
equal to -^J^, is written 1.03. 

When the rate per cent is less than 1 per cent, or less than 
one hundredth, it may be often conveniently expressed as a 
complex decimal (Art. 180, Note). Thus, J of 1 per cent may 
be written .005, or .00^ ; 12| per cent., .122, or .12 J, &c. 

Note. — The sign Vq is often used, in business, instead of the wordi 
per cent. 

EXAMPLI^S. 

Write decimally 2 per cent ; 3 per cent ; 5 per cent ; 6 per 
cent; 7 per cent; 8 per cent; 10 per cent; 12 per cent; 
15 per cent ; 25 per cent ; 30 per cent ; 40 per cent. ; 50 per 
cent ; 60 per cent. ; 75 per cent ; 100 per cent ; 105 per cent ; 
115 per cent ; 6^ per cent. ; 8| per cent ;,-20^ per cent. ; ^ of 
1 per cent. ? ^ of 1 per cent ; ^ of 1 per cent ; -^^ of 1 per 
cent ; J of 1 per cent 

191 • To find the percentage of any quantity. 

Ex. 1. Bought a house for $ 625, and sold it at 6 per cent 
advance ; what did I'gain by the sale ? Ans. $ 37.50. 

^■ " ■ ■ III ■^■■^ — M ■■.■IW. ^ . ■ ■■ I I . I ■ ■ ■ ^—1 ^^ M I I ■ ■ 111 I M ^ ■ ■■ ■* 

190. From what are the terms percentage and per cent, derired, and what 
the meaning ? Define percentage. How is the rate written when more than 
100 * How when less than 1 ? ,If the per cent, is a fraction, or containi 
a fmcdoB, what is the fraction, if axprasaed decimally ? 
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oFSBATioN. '' Since the rate is 6 per cent, or 

Sum, $ 6 2 5 3^ SB .06, we multiply the $^25 

Bate per cent^ .0 6 By the decimal expression .06, and 

T>^« «^«f r.^ ««;« <ii>Q7 K(\ poiii* off as in multiplication of 
Per cent, or gain, $ 3 7.5 g^^j^^i fractions. 

Rule. — MfdHply ike given quantity or number by the rate per cenL, 
expressed as a decimalf and point off the product as in muhiplication of 
decimaljractions, (Art. 185.) 

Note. — If the per cent, contains a fraction that cannot be expressed 
in an exact decimal, or, if thas expressed, would require several figures, it is 
more conyenient to multiply by it as a complex decimaL 

Examples fob Practice. 
2. What is i per cent of $ 325 ? Ans. $ 6.50. 



3. What 

4. What 

5. What 

6. What 

7. What 
8- What 



is 5 per cent of $ 789 ? Ans. $ 39.45. 

Is 6 per cent of $ 856.49 ? Ans. $ 51.389. 

is 7^ per cent of 765 tons ? Ans. 57.375 tons. 

IS 9^ per cent of $ 5000 ? Ans. $ 490. 

is J per cent of $ 1728 ? Ans. $ 15.12. 

13 4^ per cent of 587 yards ? Ans. 26.415 yards. 

9. I lost 10 per cent, of $ 975 ; how much have I remain- 
ing ? Ans. $ 877.50. 

10. Sent to Liverpool 5000 bushels of wheat, which cost me 
$ r.25 per bushel ; but 25 per cent, of the wheat was thrown 
overboard in a storm, and the remainder was sold at $ 2 per 
bushel ; what was gained on the wheat ? Ans. $ 1250. 

11. T. Page received a legacy of $8000; he gave 19 per 
cent of it to his wife, 37 per cent of the remainder to his sons, 
and $ 2000 to his daughters ; what sum had he remaining ? 

Ans. $ 2082.40. 

12. My tailor informs me it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is 1} yards wide, and on sponging it will shrink 5 
per cent, in width and 5 per cent, in length. How many yards 
of the above cloth must I purchase for my " new suit " ? 

Ans. 6yd. Iqr. l^^VV^^*- 

13. A nfcin having $ 10000, lost 15 per cent of it in specula- 

tiott^ what sum had he remaining ? Ans. $ 8500. 

f • " ■ ■* ■ ■ ' 

191. Explain the operation for finding the percentage of atrf ojpt&XLViX:^. 
The reason for the process ? The rule 1 
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SIMPLE INTEREST. 

192t Iflterest is an allowance made for the use of money, or 
for value received. 

The Sate per cent is the sum paid for the use of $ 100, 100 
cents, 100 £, &c, for anj given time, but usually for one year. 

The Principal is the sum on which the interest is computed. 

The Amount is the interest and principal added together. 

legal Interest is the rate per cent, established by law. 

Usury is a higher rate per cent than is allowed by law. 

The legal rate per cent varies in the different States and in 
different countries. 

In Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, CJonnecticut, New Jersey, Pennsylvania, Delaware, Mary- 
land, Virginia, North Carolina, Tennessee, Kentucky, Ohio, 
Indiana, Illinois, Iowa, Missouri, Arkansas, Mississippi, Flor- 
ida, District of Columbia, and on debts or judgments in &vor d 
the United States, it is 6 per cent 

In New York, Michigan, Wisconsin, Minnesota, Greorgia, and 
South Carolina, it is 7 per cent 
In Alabama and Texas, it is 8 per cent 
In California, it is 10 per cent 
In Louisiana, it is 5 per cent 

In Canada, Nova Scotia, and Ireland, it is 6 per cent 
In England and France, it is 5 per cent 

Note. — The legal rate, as above, in some of the States, is only that 
which the law allows, when no particular rate is mentioned. By spedsl 
agreement between parties, in Ohio, Indiana, Michigan, Illinois, Iowa, and 
Arkansas, interest can be taken a^ high as 10 per ,cent ; in Florida and 
Louisiana, as high as 8 per cent ; in Texas and Wisconsin, as high as 12 
per cent. ; and in California, any per cent. In New Jersey, bv a special 
law, 7 per cent, may be taken in the city of Paterson, and in the coanties 
of Essex, Hudson, and Bergen. 

198. To find the interest of $ 1 at 6 per cent, for any 
given time. 

Since the interest of $ 1 is 6 cents, or yj^y of the principal, for 

1 year, or 1 2 months, for 1 month it will be -j^ of 6 cents, or i 

m. • 

192. What is interest ? What is rate per cent. ? What is the principal? 
What is the amount? What is legal interest ? What is usury? What i« 
the lepd rate per cent, in the different States ? In Canada, Nova Scotia, and 
Ireland f In England and ¥raiict<^ *% 
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cent, equal to 5 mills, or 7^ of the principal ; and for 2 months, 
twice 5 mills, or 1 cent, or y^;^ of the principal. 

Since the interest for 1 month, or 30 days, is 5 mills, the interest 
for 6 days, or ^ of 30 days, will be 1 mill, or 1^0 ^^ ^^^ principal. 

Since 1 day, 2 days, &c., are i, §, &c, of 6 days, the interest 
for any number of days less than 6 will be as many sixths of a 
mill, or six thousandths of the principal, as there are days. 

Also, since the interest for 2 months is 1 cent, or y^^^ of the 

principal, for 100 times 2 months, or 200 months, or 16 years 

8 mo., it will be 100 cents, or equal to the whole principjaL 

Hence, the 

TABLE. 

Interest of $ 1, at 6 per cent. 
For 12 mo. = 1 yr. is $0.06, equal j^ of the principaL 



« 2mo. — i yr. « 0.01, 


« ^^^ 




(( U 




« 1 mo. — tV yr. " 0.005 


> " ishj 




U M 




« 6da. — i mo." 0.001 


> TTJoXr 


M U 




« 1 da. — ,V " " O.OOOi, « ^TT 


u u 




ALSO, 








'or 200 mo. — 16 yr. 8 mo. is $ 1.00, equaJ 


i the whole pri 


nci 


" 100 mo. =— 8 yr. 4 mo. « 


0.50, « 


j- of the 


u 


« 66 J mo. — 5 yr. 6 J mo. « 


0.33J, « 


i 


U 


u 


« 50 mo. = 4 yr. 2 mo. " 


0.25, « 


i 


U 


u 


" 40 mo. 3 yr. 4 mo. " 


0.20, « 


i 


U 


u 


«* 33 J mo. — 2 yr. Q^mo. « 


0.1 6§, « 


i 


U 


u 


« 25 mo. — 2 yr. 1 mo. « 


0.125, « 


i 


a 


u 


« 20 mo. — 1 yr. 8 mo. " 


0.10, « 


A 


u 


u 


« 16|mo. — 1 yr. 4§mo. " 


0.08^, « 


A 


u 


u 


« 10 mo. — ^ yr. " 


0.05, « 


sV 


cc 


u 


" 6J mo. — 1 yr. " 


0.03i, « 


lAr 


ft 


u 


" 5 mo. ^2 yr. " 


0.025, « 


A 


a 


u 


** 4 mo. i yr. " 


0.02, « 


3V 


it 


u 



Ex. 1. What is the interest of $ 1 for 2yr. 7mo. 20da. ? 

Ans. $0,158^. 

FIRST OPERATION. The intcrcst for 2 years will be 

Interest for 2y. ss .1 2 twice as much as for 1 year, or 12 

" ** 7mo. =« .0 3 5 cents ; and since the interest for 2 

** " 20da. =« .003^ months is 1 cent, for 7 months it 

' ! will be 3 J cents. And as the in- 

• Ans. $0.1 5 8J terest for 6 days is 1 mill, for 20 

days it will be 3^ mills. Adding 
the several sums, we have $ 0.158^ for the answer. 



193. Explain the oiMinytloti. 
17* 
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Prindpal, $1.00 

I of die jHrin^ .12 5 Int. for 2jr. Ima 

^ of the piin., .0 3 3| ^ Int. lor 6mo. 20da. 

$0.1 5 a^ Int. for 27r. 7mo. 20da. 

Hie time, 2jr. Tma SOda., is equal to Sj. Ima -{- €iiia 20da. Now, 
nnce the interest on ahj som, at 6 per cent^ in 200 months equals tbe 
principal, for 2y. Imo., or ^ of 200 months, it will equal ^ <^ the prio- 
cipaL We, therefore, take 1 of the principal, $ 1.00, equal 12 cents 
and 5 mills, as the interest ror Sj. Imo. The balance of time, 6mo. 
20da., or 6} ma, being J^ of 200 months, we take ^ of the principalt 
equal 3 cents and S^ nmb as the interest for 6ma 20da. We add the 
interest for the parts of the whole time, and obtain, as by first opera- 
tion, $ 0.1 58|, as the whole interest 

Rule 1. — Reckon 6 cents for every teab, 1 cent for every two 
MONTHS, 5 wiSU for the odd monA^ 1 mUl for every 6 day»; and for 
any number of days less than six, as many sixths of a miU as Aere are 
days. Or, 

Reduce the years and months to months, and coU half the number of 
months cents, aod one sixth the nuoAer of days natls. Or, 

Rule 2. — Take such fractional part or parts ef the principal as (he 
number expressing the time is of 200 months. 

Examples fob Practice. 

2. What is the interest of $ 1 fi)r 1 j. imo. 6da. ? 

Ans. $ 0.081. 

3. What is the interest <^ $ 1 for Ij. 9mo. 12da. ? 

Ans. $ 0.107. 

4 What is the interest of $ 1 for 3j. 8mo. 19da.? 

Ans. $ 0.223^. 

5. What is the interest of $ 1 for 2y. Imo 20da. ? 

Ans. $0,128 j. 

6. What is the interest of $ 1 for 7y. 15da. ? 

Ans. $ 0.422^. 

7. What is the interest of $ 1 for 3ma 28d. ? 

Ans. $ 0.019§. 

8. What is the interest of $ 1 for 47. 2mo. 5da.? 

Ans. $0.250f. 

9. What is the interest of $ 1 for 4mo. 3da. ? Ans. $ 0.020 j. 

> - I . ■ I .. . ■ .. ' , , , . 

193* Explain the second oi^erMion. The first mle 1 The second mlet 
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194t To find the interest of any sum at 6 per cent, for 
any given time. v 

Ex. 1. What is the interest of $926 for 3y. llmo. 15cla.? 
What is the amount ? 

Ans. Interest, $ 219.925 ; Amount, $ 1145.925. 

OPERATION. 

Prmcipal, $ 9 2 6 

Interest of $ 1, .2 3 7^ 

We find the interest of $ 1 for the 

6 4 8 2 given time to be $ 0.2374. (Art 193.) 

2 7 7 8 Now, since the interest otS 1 is $ 0.237^, 

18 5 2 <^e interest of $ 926 will be 926 times as 

^ Q 3 much ; therefore we multiply them to- 

:> — gether. To find the amount, we add the 



Interest, $ 2 1 9.9 2 5 principal to the interest 
Principal, 9 2 6 

Amount, $ 1 1 4 5.9 2 5 

Rule. — Find the interest of $1 for the given time; then multiply the 
principal by the number denoting this interest, and point off as in mtdtipU- 
cation of decimal fractions. (Art. 185.) 

To find the amounts, add the principal to the interest 

Note. — If the interest of $ 1 contains a common fraction, the fraction 
may be reduced to* a decimal, if more convenient The interest mav also be 
multiplied by the number denodug the principal, when it is preferred. 

Examples for Practice. 

2. What is the interest of $ 197 for 1 year? Ans. $ 11.82. 

3. What is the interest of $ 1 728 for 3 years ? Ans. $ 31 1.04. 

4. What is the interest of $ 69 for 2 years ? Ans. $ 8.28. 

5. What is the interest of $ 1728 for 1 year, 6 months? 

Ans. $ 155.52. 

6. What is the interest •f $ 16.87 for 1 year, 8 months ? 

Ans. $ r.687. 

7. Required the interest of $ 118.15 for 2 years, 6 months. 

Ans. 17.722. 

8. Required the interest of $97.16 for 1 year, 5 months. 

Ans. $ 8.258. 

9. Required the interest of ,$789.87 for 1 year, 11 months. 

Ans. $ 90.835. 

194. Explain the operation for finding the interest on anv sum of money 
at 6 per cent for any given time. The rule 1 How do you. find ^<^ «sass«S!»A 
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10. Required the amount of $ 978.18 for 2 jears, 3 months* 

Ans. $1110.234. 

11. Required the amount of $ 87.96 for 1 month. 

Ans. $ 88.399. 

^ 12. Required the amount of $ 81.81 for 8 years, 4 months. 

Ans. $ 122.715. 

13 Required the amount of $ 0.87 for 7 years, 3 months. 

Ans. $ 1.248. 

14. What is the interest of $ 1.71 for 2 years, 2 days ? 

Ans. $ 0.205. 

15. Required the interest of $ 100 for 8 years, 4 month?, 1 
day. Ans. $50,016. 

16. Required the interest of $ 3.05 for 2 months, and 2 days. 

Ans. $ 0.031. 

17. What is the interest of $ 761.75 for 1 year, 2 months, 18 
days? Ans. $55,607. 

18. What is the interest of $ 1728.19 for 1 year, 5 months, 
10 days ? Ans. $ 149.776. 

19. What is the interest of $88.96 for 1 year, 4 months, 6 
days ? Ans. $ 7.205. 

20. What is the interest of $ 107.50 for 1 month, 29 days ? 

Ans. $ 1.057. 

195t To find the interest of any sum at any rate per 
cent, for any given time. 

Ex. 1. What is the interest o£ $ 26.25 for 2 years, 4 months 
at 7 per cent ? Ans. $ 4.2875. 

OPEBATIOK. 

Principal, $ 2 6.2 5 

Interest of $1 at 6 per cent, .1^ ^« ^^^ ^^^ interest 

^ on the given sum at 6 

10 5 per cent, and then add 
2 6 2 5 to this interest 4 of it- 
self, the part denoted 



Interest at 6 per cent, $ 3.6 7 5 by the excess of the rate 

I of interest at 6 per cent, .6125 above 6 per cent 

Interest at 7 per cent, $4.2 8 7 5 



195. Explain the operation for finding the interest on any Btlm at any pite 
per cent 
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Rule. — Find the interest of the given sum cU 6 per cenL, and then 
add to this interest, or subtract from it, such a part of itself as the given 
rate is greater or less than 6 per cent. Or, 

Take such a part of the interest at 6 per cent, as the given rate is of 

6 per cenL 

Note. — } of the interest at 6 per cent, will be that at I per cent ; {, that 
at 5 per oent ; |, that at 7 per cent. ; twice the interest at 6 per cent., that at 
12 per cent., etc. 

Examples fob Practice. 

1. What is the interest of $ 144 for one year at 7 per cent ? 

Ans. $ 10.08. 

2. What is the interest of $ 850 for 1 year, 7 months, 18 days, 
at 7 per cent ? Ans. $ 97.18. 

3. What is the Interest of $865.75 for 3 years, 9 months, 24 
days, at 7 per cent ? Ans. $ 231.299. 

4. What is the interest of $ 960.18 for 1 year, 2 months, at 

7 per cent ? Ans. $ 78.414. 

5. What i^ the interest of $ 1728.19 for 3 years, 8 months, 
10 days, at 7 per cent ? Ans. $ 446.929. 

6. What is the interest of $ 17.90 for 8 months, 4,days, at 7 
per cent. ? Ans. $ 0.849. 

7. What is the interest of $1165.50 for 5 years, 3 months, 
9 days, at 7 per cent ? Aar. $ 430.36. 

8. What is the interest of $ 1237.90 for 1 year, 7 months, 3 
^ days, at 7 per cent ? Ans. $ 137.922. 

9. What is the interest of $ 156.80 for 3 years and 3 days, 
at 3 per cent ? Ans. $ 14.151. 

10. What is the interest of $ 579.75 for 1 year, 2 months, 2 
days, at 5 per cent ? Ans. $ 33.979. 

11. What is the interest of $7671.09 for 2 years, 8 months, 
5 days, at 8 per cent ? Ans. $ 1645.02. 

12. What is the interest of $943.11 for 1 month, 29 days, at 
9 per cent? Ans. $ 13.91. 

13. What is the interest of $ 975.06 for 2 years, 7 months, 9 
days, at 8^^ per cent ? Ans. $ 209.82. 

14. What is the amount c£ $ 1000 for 3 years, 3 months, 29 
days, at 5 j- per cent ? Ans. $ 1183.18. 

15. What is the interest of $ 765 for 2 years, 9 months, at 1 
per cent ? Ans. $ 21 .037. 

16. What is the interest of $ 979.15 for 3 years, 2 months, 4 
days, at 13 j^ per oent ? An&« %^^%.^V. 
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196t Second method of finding the interest of anj sum, 
at any rate per cent., for any time. 

£x. 1. What is the interest of $ 26.25 for 3 years, 5 months, 
and 15 days, at 8 per cent ? Ans. $ 7.262. 



OPBRATIOjr. 

Prindpal, 
Itate per cent., 

Interest for 1 year, 

Int for 3 years, 
Int. for 4mo., ^ of ly.. 
Int. for Imo., ^ of 4nia, 
Int. ibr 15da., ^ of Ima, 

Int for 3y. 5ma 15da., $7.2 6 2 5 



$2 6.2 5 

.0 8 

2.1 
3 

6.3 
.7 00 
.1750 
.0875 



Haviog found the inter- 
est for 1 year and then for 
3 years, the interest for 5 
months is obtained by first 
taking ^ of 1 year's inteiv 
est, for 4 months, and then 
\ of this last interest, for 
1 month. 

And since 15 days are \ 
of 1 month, we take 4 of 1 
month's interest for the in- 
terest of 15 days, and add 
the several sums for the 
answer. 



Rule. — Firgt find the interest for one year by multiplying the prin- 
cipal by the rate per cent. ; and for two or more years multiply this 
product by the number of years. 

Find the interest for months by taking the most convenient fractional 
part or parts of one year's interest. 

Find the interest for days by taking the most convenient fractional part 
or parts of onk month's interest. 

Note. — Many practical men prefer this method of casttng interest to 
any oUier, but in most questions it is not so expedition's as the preceding. 
The pupil may be required to solve questions by both methods. 



Examples fob Pbactioe. 

2. What is the interest of $ 1775 for 7- years? 

Ans. $ 745.50. 

3. What is the interest of $ 987 for 3 years, 6 months ? 

'Ans. $ 207.27. 

4. Bequired the interest of $ 69.17 for 4 years, 9 months. 

Ans. $ 19.713. 

5. Required the interest of $ 96.87 for 10 years, 7 months, 15 
days. Ans. $ 61.754. 



196. Explain the operation for findino^ the interest of any sum, at any xati 
per cent., tor any tfme. What is ths rue 1 
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6. Required the interest of $ 1.95 for 15 years, 11 months, 
20 days. Ans. $ 1.868. 

7. Required the interest of $1789 for 20 years, 1 month, 
25 days. Ans. $ 2163.199. 

8. Required the interest of $66,6.66 for 6 years, 10 months, 
13 days. Ans. $ 274.775. 

9. What is the amount of $ 98.50 for 5 years, 8 months ? 

Ans. $131.99. 

10. What is the amount of $ 168.13 foe 8 years, 5 months, 3 
days? Ans. $ 253.119.^ 

11. What is the amount of $75.75 for 4 years, 2 months, 27 ^ 
days ? Ans. $ 95.028. 

12. Required the amount of $ 675.50 for 30 years, 3 months, 
23 days. Ans. $ 1904.121. 

197i To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent., for any time. 

Ex. 1. What is the interest of 25£ 2s. 6d. for 2 years, 6 
months, at 6 per cent ? Ans. 3£ 15s. 5d. 2far. 

OPERATION. We reduce the 2s. 6d- to the 

25£ 2s. 6d. = 2 5.1 2 5 £ decimal a£ a pound r Art 188), 

Interest of 1£ .15 and, annexing it to the poundi, 

multiply this principal by the in> 

12 5 6 2 5 terest of l£ for the given time. 

2 512 5 The product is in pounds and the 

decimal of a pound, which we 

0.7 6 8 7 5 £ ^« reduce to shilEngs, pence, and 

3£ 15s. 4d. 2far. farthings. (Art 189.) 

Rule. — Reduce the shillings, pence, and farthings to the decimal of a 
pound, and annex it to the pounds; then proceed as in United l^atea 
money, and reduce the decimal in the result to a compound number. 

Examples fob Fbacticb. 

2. What is the interest of 26£ lOs. for 2 years, 4 months^ 
at 5 per cent ? Ans. d£ Is. lOd. 

3. What is the interest of 42£ 18s. for 1 year, 9 months, 25 
days, at 6 per cent? Ans. 4£ 13s. 7^. 

4. What is the interest of 94£ 12s. 6d. for 4 years, 6 months^ 
7 days, at 8 per cent ? Ans. 34£ 4s. 2^. 

197. How do you fiad the interest on pooncls, shil)jngs, peQp§, and 6us 
things? Bepeat the role. 
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MISCELLANEOUS EXERCISES. 

1. What is the interest of $ 172.50 from Sept 25, 1850, to 
July 9, 1852 ? Ans. $ 18.515. 

2. What is the interest of $ 169.75 from Dec. 10, 1848, to 
May 5, 1851 ? Ans. $ 24.472. 

3. What is the interest of $ 17.18 from July 29, 1847, to 
Sept 1, 1851 ? Ans. $ 4.214. 

4 What is the interest of $ 67.07 fix)m April 7, 1849, to 
Dec 11, 1851 ? Ans. $ 10.775. 

5. Required the interest of $ 117.75 from Jan. 7, 1849, to 
Dec. 19, 1851. Ans. $ 20.841. 

6. Required the interest of $847.15 from Oct 9, 1849, to 
Jan. 11, 1853. Ans. $165.^^76. 

7. Required the interest of $ 7.18 from March 1, 1851, to 
Feb. 11, 1852. Ans. $0,406. 

. 8. What is the interest of $ 976.18 from May 29, 1852, to 
Nov. 25, 1855 ? Ans. $ 204.347. 

9. I have John Smith's note for $ 144, dated July 25, 1849 ; 
what is due March 9, 1852 ? Ans. $ 166.656. 

10. George Cogswell has two notes against J. Doe ; the first 
is for $375.83, and is dated Jan. 19, 1850; the other is for 
$ 70.19, dated April 23, 1851 ; what is the amount of both notes 
Jan. 1, 1852 ? Ans. $499,141. 

11. What is the interest of $ 68.19, at 7 per cent, from June 
6, 1850, to June 11, 1851 ? Ans. $ 4.852. 

12. Required the amount of $79.15 from Feb. 17, 1849, to 
Dec. 30, 1852, at 7^ per cent Ans. $ 102.119. 

13. What is the amount of $89.96 from June 19, 1850, to 
Dec. 9, 1851, at 8^ per cent ? Ans. $ 100.886. 

14. A. Atwood has J. Smith's note for $325, dated June 5, 
1849 ; what is due, at 7J per cent, July 4, 1851 ? 

Ans. $ 374.022. 

15. J. Ayer has D. How's note for $ 1728, dated Dec 29, 
1849 ; what is the amount Oct 9, 1852, at 9 per cent ? 

Ans. $2160. 

16. What is the interest of $976.18 from Jan. 29, 1851, to 
July 4, 1852, at 12 per cent ? Ans. $ 167.577. 

17. What is, the amount of $175.08 from May 7, 1851, to 
Sept 25, 1853, at 7 per cent ? Ans. $ 204.289. 

18. What is the amount of $160 from Dec. 11, 1853, to 
Sept 9^ 1854, at 7 per cent ? ^ Ans, $ 168!337* 
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PARTIAL PAYMENTS. 

198« A Promissory Note, or note of hand, is an engagement, in 
writing, to pay^ specified sum, either to a person named in the 
note, or to his order, or to the bearer. 

A Joint Note is one signed by two or more persons, who to* 
gether are holden for its payment. 

A Joint and Several Note is one signed by two or more persons, 
who separately and together are holden for its payment 

A Negotiable Note is one so made that it can be sold or trans- 
ferred from one person to another. 

The Maker or Drawer of a note is the person who signs it. 

The Payee, Promisee, or Holder is the person to whom it is to 
be paid. 

The Indorser of a note is the person who writes his name upon 
its back to transfer it, or as guaranty of its payment 

The Faee of a note is the sum for which it is given. 

Partial Payments or part payments of a note or other obligation, 
being receipted for by an entry on the back of the obligation, are 
called Bidorsements, 

Merchants* Rule. 

199« When settlement is made within one year, merchants 
usually compute by the following 

Rule. — Find the amount of the principal from the time it het^ame due 
uniU the time of payment. Then find the amount of each indorsement 
from the time it was paid until settlement^ and subtract their sum from 
the amount of the principal. 

Note. — This is a common rule in some States for any time. 

Ex. 1. $ 1234. Boston, Jan. 1, 1853. 

^or value received, I promise to pay John Smith, or ord^, on 
demand, one thousand two hundred thirty-four dollars, with 
interest. John Y. Jones. 

Indorsements : — March 1, 1853, received ninety-eight dollars. 
June 7, 1868, received ^yq hundred dollars. Sept 25, 1858, received 
two hundred ninety dollars. Dec. 8, 1858, received one hundred 
dollars. 

What remains due at the time of payment, Jan. 1, 1854? 

Ans. $ 293.12. 



198. What is a note ? A negotiable note ? A joint note ? Who is the 
maker of a note? Who the payee? Who the indorser? What are par- 
tial payments? — 199. What is the rale for computing the interest when 
thero are partial pavments, and settlement \a made wifihia ova ^^«t\ 

18 
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OPBBATIOV. 

Principal, $1234.00 

Int. from Jan. 1, 1853, to Jan. 1, 1854 (ly.)> • • • ^'^•^ 

Amount, • 1808.04 

First payment, March 1, 1853, . . . . $ 98.00 

Int. from March 1, 1853, to Jan. 1, 1854 (lOmo.), . 4.90 

Second payment, June 7, 1858, ...» 500.00 
Int. from June 7, 1853, to Jan. 1, 1854 (6ino. 24da.), 1 7.00 
Third payment, Sept. 25, 1853, .... 290.00 
Int. from Sept 25, 1853, to Jan. 1, 1854 (8mo. 6da.). 4.64 
Fourth payment, Dec. 8, 1853, . . . .100.00 
Int from Dec. 8, 1853, to Jan. 1, 1854 (23da.), . .38 

Amount of payments to be deducted, » . ... $ 1014.92 
Balance remains due Jan. 1, 1854, .... . $ 293.12 



2. $ 987.75. TVenton^ Jan. 11, 1852. 

For vcUue received, we joindy and ieveralfy promise to pay 
Jame$ Dayton^ or order^ on demand, two months from date, nine 
hundred eighty-seven doUars seventy-Jwe cents, with interest after 
two months. John T. Johnson, 

Attest, Isaiah Webster. Samuel Jones. 

Indorsements : — May 1 , 1 852, received three htindred dollars. June 
5, 1852, received four hundred dollars. Sept 25, 1852, received on^ 
hundred and fifty dollars. 

What is due Dec. 13, 1852 ? Ans. $ 156.94 



3. 9 800. Indianapolis, Juhf 4, 1852. 

For value received, I promise to pay Leonard Johnson, or order, 
on demand, eight hundred dollars, wiA interest. 

Attest, Charles True. Samuel Overpay. 

Indorsements: — Aug. 10, 1852, received one hundred forty-four 
dollars. Nov. 1, 1852, received ninety dollars. Jan. 1, 1853, re- 
ceived four hundred dollars. March 4, 1853, received one hundred 
dollars. 

What remains due June 1, 1853 ? Ans. $ 88.02. 

United States Rule. 

200« The United States courts, and most of the courts of the 
several States, adopt the following 

199. How do you explain the operation 1 



• 
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Rule. — Compute the interest on the principcU to the time when the 
first payment teas made, which equals^ or exceeds^ either alone or with pre- 
ceding payments, the interest then due. 

Add that interest to the principal, and from the amount subtract the 
payment or payments thus far made. 

The remainder will form a new principal; on which compute the in- 
terest, proceeding as before. 

Note I . — This rule is on the principle, that neither interest nor pay- 
ment should draw interest. 

Note 2. — In New Hampshire the State Courts allow interest on ** an- 
^ nnal " interest, in the nature of damages for its detention, from Uie time it 
becomes due till paid. 

Ex. 1. $365.50. Wilmington, Jan. 1, 1852. 

Ibr value received, I promize to pay to John Dow, or order, on 
demand, three hundred nxty-Jive doUan fifty cents, with interest. 
Attest, Samuel Webster. John Smith. 

Indorsements : — June 10, 1852, received fifty dollars. Dec. 8, 1852, 
received thirtpr dollars. Sept. 25, 1853, received axt^ dollars. July 
4, 1854, received ninety dollars. Aug. 1, 1855, received ten dollars. 
Dec. 2, 1855, received one hundred dollars. 

What remains due Jan. 7, 1857 ? Ans. $ 92.53. 

pPERATIOH. 

Principal carrying interest from Jan. 1, 1852, to June 10, 

1852, . . $365.50 

Interest from Jan. 1, 1852, to June 10, 1852 (5mo. 9da.), 9.68 

Amount, «... 875.18 

First payment, June 10, 1852, ...;.. 50.00 

Balance for new principal, 825.18 

Interest from June 10, 1852, to Dec. 8, 1852 (5mo. 28da.), 9.64 

Amount, « . . « . 834.82 

Second payment, Dec. 8, 1852, • » . . . '80.00 

Balance for new principal, . . » . • . • 804.82 
Int. for Dec. 8, 1852, to Sept. 25, 1853 (9mo. 17 days), . 14.58 

Aniount, 819.40 

Third payment, Sept 25, 1853, ... . . 60.00 

Balance for new principal, 259.40 

Interest from Sept. 25, 1853, to July 4, 1854 (9mo. 9 days), 12.06 

Amount, 27L46 

» ■ i I ■ » 

200 What is the rule generally adopted by the several States for compnt- 
fng the interest on notes and bonds, when partial payments have been 
made. 
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id 



Amount brought up, $ 271.46 

Fourth payment, July 4, 1854, 90.00 

Balance for new principal, 181.46 

Interest from July 4, 1^54, to Aug. 1, 1855 (12mo. 27 days), 11.70 

Interest from Aug. 1, 1855, to Dec. 2, 1855 (4mo. 1 day), . 3.66 

Amount, 196.82 

Fiflh payment, Aug. 1, 1855 (a sum less than the 
interest), $10.00 

Sixth payment, Dec. 2, 1^55 (a sum greater ihan 

the mterest, • 100.00 

110.00 

Balance for new principal, • ... . • 86.82 

Interest from Dec. 2, 1855, to Jan. 7, 1857 (ISmo. 5 days), 5.71 

B«mainsdue Jan. 7, 1857, ^ . . . . $92.53 



2. $ 1666. Philadelphia^ June 5, 1848. 

For value received^ I promise to pay J. B, Lippincott S^ Go,, or 
order^ on demand, without defalcation, one thousand six hundred 
sixty-six dollars, with interest. John J, SheUenberger, 

Attest, T. Webster. 

Indorsements : — July 4, 1 849, received one hundred dollars. Jan. 1. 
1850, received ten dollars. July 4, 1850, received fifteen dollars. 
Jan. 1, 1851, received five hundred dollars. Feb. 7, 1852, received six 
hundred and fifly-six dollars. 

What is due Jan. 1, 1853 ? Ans. $ 767.08. 



8. $ 960. Detroit, Oct. 23, 1850. 

On demand, I promise to pay to S. S. St, John, or order, nine 
hundred sixty dollars, for value received, with interest at seven 
per cent. . John Q. Smith. 

Attest, R F. Wilcox. 

Indorsements; — Sept. 25, 1851, received one hundred forty dol- 
lars. July 7, .1852, received eighty dollars. Dec. 9, 1852, received 
seventy dollars. Nov. 8, 1858, received one hundred dollars. 

What is due Oct. 23, 1854 ? Ans. $ 807.76. 



4. $ 1000. New York, Jan. 1, 1849. 

7\ao months after date I promise to pay to S. Durand, or 

200. Explain the operation. 
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or(2^, one thousand doUars, for value received^ with interest eatery 
at seven per cent. Paid Sampson, Jr. 

Indorsements : — March 1, 1850, received one hundred dollars. 
Sept. 25, 1851, received two hundred dollars. Octi 9, 1852, received 
one hundred fifty dollars. July 4, 1853, received twenty dollars. 
Oct. 9, 1853, received three hundi*ed dollars. 

What is due Dec- 1, 1854 ? Ans. $ 567.49. 

Connecticut Rule. 

201 • The rule established by the Supreme Court of the State 
of Connecticut. 

CompxUe the interest to the time of the first payment ; if that he one year 
or more from the time Vie interest commenced^ add it to the pnncipcd, and 
deduct the payment from the sum total. If there he after payments inade, 
compute the interest on the halance due to the next payment, and then 
deduct the payment as ahove ; and in like manner from one payment to 
another, till all the payments are absorbed ; provided the time between one 
payment and another he one year or more. 

But if any payments be made before one yearns interest hath accrued, 
then compute the interest on the principal sum due on the obligation for 
one year,"* add it to the principal, and compute the interest on the sum 
paid from the time it was paid up to the end of the year; add it to the sum 
paid, and deduct that sum from the principal and interest added together. 

If any payments be made of a less sum than the interest arisen at the 
time of such payment^ no interest is to he computed, but only on the prin" 
cipal sum for any period. 



Ex. 1. $500. Hartford, July 1, 1854. 

For value received, I promise to pay J. Dow, or orden;, on 
demand. Jive hundred dollars, with interest. D. P. Pa^e. 

Indorsements : — Sept. 1, 1855, received one hundred dollars. April 
1, 1856, received one hundred forty-four dollars. Jan. 1, 1857, received 
ninety dollars, fifty cents. Dec. 1, 1858, received one hundred sixty- 
eight dollars, five cents. 

What is due Oct. 1, 1859 ? Ans. $ 92.40. 

* If a year ext;ends beyond the time when the note becomes due, find the 
amount of the remaining principal to the time of settlement; find also the 
amount of the indorsement or indorsements, if any, from the time they were 
paid to the time of settlement, and subtract their sum from the amount of 
the principal. 

201. What is the Coflnecticut rule? 
18* 
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ANNUAL INTEREST. 

SO^ When no payments have been made on a note, interest is 
sometimes allowed on the annual interest from the time it becomes 
4iue, in the nature of damages for its detention. The state courts 
of New Hampshire sanction the following 

Rule. — Find the' interest on the principal for the whole time^ and 
the interest on each year's interest from the time it may be due until 
paid. The sum of these interests toiU he the annual interest. 

Ex. 1. Required the annual interest of $ 500 for 3 years, 6 
months, and 12 days. Ans. $114.28. 

OPERATION. 

Int. on $ 500, for 3 yr. 6 mo. 12 da. S 106.00 

" « $30, " 2yr. 6 mo. 12 da.) = int. on $30,) 

" $30, « 1 yr. 6mo. 12 da. V- for4yr.7maS- 8.28 
" $30, « 6 mo. 12 da.) 6 da. ) 

Annual interest, > $114.28 






PROBLEMS IN INTEREST. 

iS03« A Problem is a question proposed for solution. 

In interest, five terms have been mentioned ; namely, the In- 
terest, Amount, Rate per cent, Time, and Principal. These 
involve five problems : L To find the interest ; II. To find the 
amount ; III. To find the rate per cent. ; IV. To find the time ; 
V. To find the principal. 

Problems I. and II. have already been examined (Art 194). 

304. Problem III. To find the rate per cent., the 
principal, interest, and time being given. 

Ex. 1. The interest of $300 for 2 years is $48; what is the 
rate per cent ? Ans. 8 per cent 

OPERATION. Since the interest of $ 1 at 1 per 

$ 3 cent for 2 years is 2 cents, the m- 

.0 2 terest of $300 will be 300 times 

ctp(\(\\ AUCiCifii * as much, or $6. Now, if $6 is 1 

$ 0.0 ) i 8.0 ( 8 per cent per cent, $ 48 will be as many per 

^ Q'Q Q cent, as $ 6 is contained times in 

$ 48, or 8 per cent 

203. What is a problem? How many terms have been given in interr 
est? Name them. What do these terms involve ? Name them« — 204* 
What is Problem III. ? Explain .the operation. 
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'Rule. -^ Divide the given interest by the interest of the given sum 
at 1 per cent, for the given time, and the quotient will be the rate per 
cent, required. 

Examples for Fracticis. 

2. The interest of $ 250 for 1 year, 3 months, is $ 28.125 ; 
what is the rate per cent. ? Ans. 9 per cent 

3. If I pay $ 8.82 for the use of $ 72 for 1 year, 9 months, 
what is the rate per cent. ? Ans. 7 per cent. 

4. $ 500 being on interest 2 years, 6 months, amounted to 
$ 550 ; what was the rate per cent. ? Ans. 4 per cent. 

' 5. The interest for $ 700 for 1 year, 6 months, is $ 63 ; what 
is the rate per cent. ? Ans. 6 per cent. 

6. If I pay $53.78^ for the use of 9 922 for 1 year, 2 months, 
what is the rate per cent. ? Ans. 5 per cent 

805. Problem IV. To find the time, the principal, in- 
terest, and rate per cent, being given. 

£x. 1. For how long a time must $300 be on interest at 6 
pei* cent to gain $ 36 ? Ans. 2 years. 

Since the interest of $ 1 for 1 
oPERATiox. yg^y jg Q ^j^n^g^ tj^g interest of $ 300 

$ 3 will be 300 times as much, or $ 18. 

.0 6 Now, if it require 1 year for the 

A 1 a n f\\ o /* A A / o given principal to gain $ 18, it will 

$1 8.00 )3 6.00(2 years. %^^^^l ^^ many years to gain $36 

3 6.0 as $ 18 is contained times in $ 36, 

or 2 years. 

Rule. — Divide the given interest by the interest of the given prin- 
cipal/or 1 year, and the quotient mil be the time. 

Examples for Practice. 

2. If the interest of $ 140 at 6 per cent, is $ 42, for how long 
a time was it on interest ? Ans. 5 years. 

3. How long a time must $ 165 be on interest at 6 per cent, to 
gain $ 14.85 ? Ans. 1 year, 6 months. 

4. How long must $ 98 be on interest at 8 per cent, to gain 
$ 25.48 ? Ans. 3 years, 3 months. 

5. A note of $ 680 being on interest at 4 per cent, amounted to 
$ 727.60 ; how long was it on interest ? Ans. 1 year, 9 months. 

204. What is the rule? — 206. What is Problem IV.? Explain the 
operation. What is the rule ? 
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206. Problem V. To find the principal, the inter- 
est, time, and rate per cent, being given. 

Ex. 1. What principal at 6 per cent will gain $ 36 in 2 
years ? Ans. $ 300. 

oFEBATioN. We find the interest of S 1 

.0 6 int of $ 1 for ly. S?" ^ ^^*"' ^^ ""^""^ ""^ ^""'"^^ 

Q "^ the given interest 

Since it requires 2 years for 

.1 2) $3 6.0 ( $3 principal a principal of $ 1 to gain 12 

cents, it will require a principal 
of as many dollars to gain $ S6 as $ 0.12 is contained times in $ 36; 
or $800. 

Rule. — Divide the given interest or amount hy the interest or amount 
of ^1 for the given rate and timej and the quotient toill be the principal. 

Examples fob Pbactice. 

2. What principal will gain $ 24.225 in 4 years, 3 months, 
at 6 per cent ? Ans. $ 95. 

3. What principal will gain $ 5.11 in 3 years, 6 months, at 8 
per cent. ? Ans. $ 18.25. 

4. The interest on a certain note at 9. per cent in 1 year 
and 8 months amounted to $42; what was the full amount 
of the note ? Ans. $ 280. 



COMPOUND INTEREST. 

207« Compound Interest is interest on both principal and 
interest, when the latter is not paid on becoming due. 

The law specifies that the borrower of money shall pay the 
lender a certain sum for the use of $ 100 for a year. Now, if he 
does not pay this sum at the end of the year, it is no more than 
just that he should pay interest for the use of it as long as he 
shall keep it in his possession. The computation of compound 
interest is based upon this principle. 

206. What is Problem V. ? Explain the operation. The rule for finding 
the principal, the interest, time, and rate per cent, being given ? — 207. 
What ia compound interest % On what principle is it based 1 
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208* To find the compound interest of anj sum. 

Ex. I. What is the compound interest of $ 500 for 3 years, 7 
months, and 12 days, at 6 per cent. ? Ans. $ 117.541. 

OPERATIOirk 

Principal, $ 5 

Interest of $ 1 for 1 year, .0 6 

Interest for 1st year, 3 0.0 

♦ 500 

Amount for 1st year, 5 3 0.0 

.0 6 

Interest for 2d year, 3 1.8 

5 3 0.0 

Amount for 2d ye^y " 5 6 1.8 

.0 6 

Interest tor 3d year, 3 3.7 8 € 

5 6 1.8 

Amount for 3d year, 5 9 5.5 8 

Interest of $ 1 for 7mo. 12. da., .0 3 7 

4.1 6 8 5 5 6 
1 7.8 6 5 2 4 



Interest for 7mo* 12da., 2 2.0 3 3 7 9 6 

5 9 5.5 8 

Amount for 3y. 7mo. 12da., 6 1 7.5 4 1 7 9 6 

Principal subtracted, 5 

Compound interest, $ 1 1 7.5 '4 1 7 9 6 

We first find the interest of the principal foir 1 year, and add the 
interest to the principal for a new prmclpal. We then find the inter- 
est of this principal for 1 year, and proceed as before ; and so also 
with the third year. For the months and days we find the interest on 
the amount for the last year, and, adding it as before, we subtract the 
original principal from Uie last amount for the answer. 

Rule. — Find the interest of the given sum far one year, and add it to 
the principal; then find the amount of this amount for the next year; and 
so continue, until the time of settlement. 

If there are months and days in the given time, find the amount for 
them on the amount for the last year. 

Subtract the principal from the last amount, and the remainder is the 
compound interest. 

208. Explain the operatioa in compiitiDg compoiind Interoat. Tl\ftT^^'\ 

1 
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NoTB 1. — If the interest is to be paid semi-anniiaUy, qaarterly, monthly, 
or daily, it must be computed for the half-y^ear, quarter-year, month, or day, ' 
and added to the principal, and then the interest computed on this, and on 
each succeeding amount thus obtained, up to the time of settlement. 

Note 2. — When partial payments have been made on notes at com- 
potmd interest, the rule is like that adopted in Art. 199. 

Examples for Practice. 

2. What is tSie compound interest of $ 761.75 for 4 years ? 

Ans. $ 199.941, 

3. What is the amount of $ 67.25 for 3 years, at compound 
interest ? Ans. $ 80.095. 

4. What is the amount of $ 78.69 for 5 years, at. 7 per cent. ? 

Ans. $ 110.364. 

5. What is the amount of $ 128 for 3 years, 5 months, and 
18 days, at compound interest ? Ans. $ 156.717. 

6. What is the compound interest of $ 76.18 for 2 years, 8 
months, 9 days ? Ans. $ 12.967. 

299t Method of computing compound interest, by 
means of a 

TABLE 
Showing thb AvtotnxT of $ 1, ob £ 1, fob ant Numbeb of Years, fbom 

1 to 20, AT 8, i, 6, 6, AND 7 PEK CENT., COMPOUND TnTEBEST. 



Years. 


8 per cent. 


4 percent. 


6 per cent. 


6 per cent. 


• 

7 per cent. 


Years. 


1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000. 


1 


2 


1.060900 


1.081600 


1.102500 


1.12-3600 


1.144900 


2 


3 


1 092727 


1.124864 


1.1.57625 


1.191016 


1.225043 


3. 


4 


1.125503 


1.169858 


1.215506 


1.262476 


1.310796 


4 


5 


1.159274 


1.216652 


1.276281 


1.338225 


1.402552 


5 


6 


L194052 


1.265319 


1.340095 


1.418519 


1 500730 


6 


7 


1.229873 


1.315931 


1407100 


1.503630 


1.605781 


7 


8 


1.266770 


1.368569 


1.477455 


1.593848 


1.7 181 86 


8 


9 


1.304773 


1.423311 


1..551328 


1.689478 


1838459 


9 


10 


1.343916 


1.480244 


1.628894 


1.790847 


1.967151 


10 


11 


1.384233 


1.539454 


1.710339 


1.898298 


2.104852 


U 


12 


1.425760 


1.601032 


1.795856 


2.0I2I96 


2.2.52191 


12 


13 


1.468533 


1.665073 


1.885649 


2.132928 


2.409845 


13 


U 


1.512589 


1.731676 


1.979931 


2.260903 


2.578534 


14 


15 


1.557967 


1.800943 


2.078928 


2.396558 


2.750032 


15 


16 


1.604706 


1.872981 


2.182874 


2.540351 


2.952164 


16 


17 


1.652847 


1.947900 


2.292018 


2.692772 


3.158815 


17 


18 


1.702433 


2.025316 


2.406619 


2.854339 


8 379932 


18 


19 


1.753.'>06 


2.106849 


2.526950 


3.025599 


3.616527 


19 


20 


1.806111 


2.191123 


2.653297 


3.207135 


3.869685 


20 



'209. If the interest is to be paid s^mi-annually, quarterly, &c., how is it. 
compatsd ? How, when partial paymeuta Yia.y« b^^xi made 1 
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Ex. 1. What is the interest of $ 240 for 6 years, 4 months, 
and 6 days, at 6 per cent? .^jis. $ 107.593. 

OPBRATIOJf. 

Amount of $ 1 for 6 yeans 1.4 1 8 5 1 9 

Principal, 2 4 

56740760 
2837038 

Amount of principal for 6 years, B 4 0.4 4 4 5 6 
Interest of $ 1 for 4mo. 6da, .0 21 

34044456 
680 88912 



Interest of amount for 4mo. 6da., 7.1 4 9 3 3 5 7 6 

Amount added, 3 4 0.4 4 4 5 6 

Amount for 6y. 4mo. 6da^ 3 4 7.5 9 3 8 9 5 7 6 

Principal subtracted, 2 4 

Interest for giveL time, $107.5 9389576 

We multiply the principal by the amount of $'1 for 6 years in the 
table, and obtain the amount for 6 years. We then find the interest 
on this amount for the 4 months and 6 days, and add it to itsprinci- 
pal, and from the sum subtract the principal for the answer. Hence, 

Multiply tAtf amount of %l for the given rate and Hme^ as found in the 
table, by the principal, and the product wHl be the amount. Subtract (he 
principal from the amount, and the remainder will be the compound interest. 

If there are numths and days in the timCf cast the interest for the months 
and days as in the foregoing rule. 

Examples for Pbagtice. 

2. What is the interest of $ 884 for 7 years, at 4 per cent ? 

Ans. $ 279.283. 

3. What is the interest of $ 721 for 9 years, at 5 per cent ? 

Ans. $ 397.507. 

4. What is the amount of $960 for 12 years, 6 months, at 3 
per cent ? Ans. $ 1 389.26. 

5. What is the amount of $ 25.50 for 20 years, 2 months^, and 
12 days, at 7 per cent ? Ans. $ 100.058. 

6. What is the amount of $ 12 for 6 months, the interest to be 
added each month ? Ans. $ 12.364 +. 

7. What is the amount of $ 100 for 6 dajrs, the interest to be 
added daily? • Am.t\<^\^^*^* 
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DISCOUNT. 

210t DiSfDnnt is an allowance or deduction for the payment 
of a debt before it is due. 

The Present Worth of any sum is the principal, which, being put 
at interest, will amount to the given sum in the time for which 
the discount is made. Thus, $100 is the present worth of $ 106, 
due one year hence at 6 per cent. ; for $ 100 at G per cent will 
amount to $ 106 in this time ; and $ 6 is the discount 

NoTB. — Basiness men, howeyer, often deduct five per cent., or more, 
from the face of a bill due in six months, or a percentage greater than the 
legal rate of interest ^ 

Silt The interest of any sum cannot properly be taken for 
the discount ; for the interest for one year is the fractional part of 
the sum at interest, denoted by the rate per cent, for the numera- 
tor, and 100 for the denominator ; and the discount for one year 
is the fractional part of the sum on which discount is to be made, 
denoted by the rate per~cent for the numerator, and 100 plus the 
rate per cent for the denominator. Thus, if the rate per cent 
of interest is 6, the interest for one year is ^^f ^^ ^^ sum at in- 
terest ; but if the rate per cent of discount is 6, the discount for 
one year is y^^ of the sum on which discount is made. 

212t In discount, the rate per cent, time, and the sum on which 
the discount is made, are given to find the present worth. 

These terms correspond precisely to Problem VI. in interest, 
in which the rate per cent, time, and amount are given to find the 
principal (Art 203.) 

213* To find the present worth and the discount of 
any sum due at a future time. 

Ex. 1. What is the present worth of $ 25.44, due one year 
hence, discounting at 6 per cent ? What is the discount? 

Ans. $ 24 present worth ; $ 1 .44 discount 

210. What is discount? The present worth of any sum of money? 
How illustrated ? — 211. Are interest and discount the same ? Explain the 
difference Which is the greater, the interest or discount on any sum, for a 

fiven time? — 212. What terms are given in discount, and what is required? 
V> what do these correspond in interest ? 
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OPERATION. 

Amount of $ 1« 1.0 6 ) 2 5.4 4 ( $ 2 4, present worth. - 

212 



4 2 4 $ 2 5.4 4, given sum. 
4 2 4 2 4.0 0, present wortifcu 

$ 1.4 4, discount 

Since the present worth of $ 1.06, due one year hence, at 6 per cent, 
is $ 1, the present worth of $ 25.44 is as many dollars as $ 1.06 is con- 
tained times in $ 25.44, or $ ^4. We thus find the present worth to be 
$ 24, whic.h, subtracted from the given stun, gives $ 1.44 as the discount 

Rule. — Find the amount q/* S 1 for the given time and rate ; by 
which divide the given sum, and the quotient will be the present worth. 

The present worth subtracted from the given sum will give the dis- 
count. • *. 

Note. — The discoiint may be found directlv by making the interest of 
$ 1 for the given rate and time the numerator or a fraction, and the amount 
of S I for the given rate and time the denominator, and then multiply the 
given sum by this fraction. 

Examples for Practice. 

2. What is^ the present worth of $ 152.64, due 1 year hence? 

Ans. $ 144. 

3. What is the present worth of $ 477.71, due 4 years fience ? 

Ans. $ 385.25. 

4. What is the discount of $ 172.86, due 3 years, 4 months 
hence ? Ans. $ 28.81. 

5. What is the discount of $ 800, due 3 years, 7 months, and 
18 days hence ? An3. $ 143.186. 

6. Samuel Heath has given his note for $ 375.75, dated Oct 
4, 1852, payable to John Smith, or order, Jan. 1, 1854 ; what is 
the real value of the note at the time given ? Ans. $ 349.697. 

7. Bought a chaise and harness of Isaac Morse for $ 125.75, 
for which I gave him my note, dated Oct 5, 1852, to be paid 
in 6 months; what is the present value of the note, J«n. 1, 
1853? Ans. $123.81. 

213. Explain the operation for finding the present worth and discount 
The reason of the operation t The rule ? What other method U SB>^^^^ 

19. 
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COMMISSION, BROKERAGE, AND STOCKS, 

214i Comniission is the percentage paid to an agent, factor, or 
commission merchcmt, for buying or selling goods, or transacting 
otlier business. 

Brokerage is the percentage paid to a dealer in money and 
stocks, called a broker, for making exchanges of money, nego- 
tiating different kinds of bills of credit, or transacting odier like 
business. 

Stocks is a general name given to government bonds, and to 
the money capital of corporation^, such as banks, insurance, rail- 
road, manufacturing, and mining companies. 

Stocks are usually divided into equal shares, the market value 
of which is often variable. 

When stocks sell for their original value they are said to he at 
par ; when for more than their original value, above par, or at a 
premium ; when for less than their original value, beUko par, or at 
a discount. 

The premium, or advance, and the discount on stocks, are 
generally computed at a certain per cent, ou the original value 
of the shares. 

The rate per cent of commission or brokerage is not regulated 
by law, but varies in different places, and with the nature of i\Sd 
business transacted. 

Commission and brokerage are computed in the same manner. 
215i To find the commission or brokerage on any sum. 

Ex. 1. A commission merchant sells goods to the amount of 
$ 879 ; what is his conmiission at 3 per cent ? Ans. $ 26.37. 

Since commission is a percentage on the given sum, the com^ 
mission on $ 879, at 3 per cent, will be $ 879 X .03 = $ 26.37. 

Rule. — Find the percentage on the given sum ai ike given rate jpef 
eent.^ and the result is the commission or brokerage. (Art 191.) 

»■■ ■■ " ■ ■ ■■■■■■■■ ■ ■»■ W ■ ,. „ I , , II ■ I ■ ■^ — ■■ I.I ■!■■ ■■ 

214. Whnt is commisoion ? ' Broker«o-e? Stork? Into whnt are stocks 
divided ? When arc stocks at par? When above par? When below par* 
How is the premium or discount on stocks computed ? How are commisaion 
Mnd brokenge oomputftd 1 •— 215. What is the rale ? 
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Examples for Practice. 

2. What is the commission on the sale of a quantity of cotton 
goods valued at $ 5678, at 3 per cent. ? Ans. $ 170.34. 

3. A commission merchant sells goods to the amount of $7896, 
at 2 per cent ; what is his commission ? Ans. $ 157.92. 

4 My agent in Chicago has purchased wheat for me to the 
amount of $ 1728 ; what is his conunission, at 1^ per cent ? 

Ans. $ 25.92. 

5. My factor advises me that he has purchased, on my ac- 
count, 97 bales of cloth, at $ 15.50 per bale ; what is his commis- 
sion, at 2^ per cent ? Ans. $ 37.587. 

6. My agent at New Orleans informs me that he has disposed 
of 500 barrels of flour at $ 6.50 per barrel, 88 barrels of apples 
at $ 2.75 per barrel, and 56cwt. of cheese at $ 10.60 per cwt. ; 
what is his eommission, at 3 J per cent ?* Ans. $ 153.21. 

7. A broker negotiates a bill of exchange of $ 2500 at ^ per 
cent, commission ; what is his commission ? Ans. $ 12.50. 

8. A broker in New York exchanged $ 46256 on the Canal 
Bank, Portland, at ^ of 1 per cent ; what did he receive for his 
trouble ? Ans. $ 57.82. 

9. A broker in Baltimore exchanged $20500 on the State 
Bank of Indiana, at ^ of 1 per cent ; what was the amount of 
his brokerage ? Ans. $ 102.50. 

216i When the given sum includes both the brokerage 
or commission and the sum to be invested. 

Ex. 1. A merchant in Cincinnati sends $ 1500 to a commis- 
sion merchant in Boston, with instructions to lay it out in goods, 
after deducting his conmiission of 2^ per cent ; what is his com- 
mission ? Ans. $ 36.586. 

OPERATION. 

$ 1500 -5- 1.025 = $ 1 463.41 4. 
$ 1500 — $ 1463.414 = $ 36.586. 

Since the agent is entitled to 2J per cent of the amount he lays out, 
it is evident he requires $ 1.02^ to purchase goods to the amount of 
S 1. Hence, he can expend for ^oods as many dollars as $ 1.02^ is 
contained times in $ 1500. or $ 1463.414 ; which, being subtracted from 
S 1500, the amount sent him, leaves as his commission $ 36.586. 



216. How do yon find the commtssion or brokera^ when the given sum 
inclades both the brokerage or commission and the sum. lo \m ^^^a\m^\ 
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Rule. — Divide the given sum by 1 increased by the per cent, of com' 
missitm, and the quotient will be the sum to be invested. 

Subtract the sum to be invested from the given sumj and the remainder 

will be THE COMMISSION. 

Examples fob Pbactice. 

2. A town agent has $ 2000 to invest in bank stock, afler 
deducting his commission of 1^ per cent ; what will be his com- 
missiouy and what the sum invested ? 

Ans. $ 29.557 commission ; $ 1970.443 sum invested. 

3. A shoe-dealer sends $ 5256 to his agent in Boston, which 
he wishes him to lay out for shoes, reserving his commission of 3 
per cent. ; what is his commission ? Ans. $ 153.088. 

4. A broker expends $ 3865.94 for merchandise, after deduct- 
ing his commission of 4 per cent. ; what was his commission, and 
what sum did he expend ? 

Ans. $ 148.69 commission ; $ 3717.25 sum expended. 

5. I have sent to my agent at Buffalo, N. Y., $ 10000, to be 
expended in flour, after deducting his commission of 3^ per cent ; 
what will be his commission, and the value of the flour purchased ? 

Ans. $ 314.76+ com. ; $ 9685.23+ val. of flour. 

217i To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is the value of $ 2150 railroad stock, at 7 per 
cent advance ? Ans. $ 2300.50. 

OPERATION. 

$ 2150 X .07 = $ 150.50 ; $ 2150 + $ 150.50 = $ 2300.50. 

Rule. — Find the percentage on the given sum^ and add or subtract, 
according as the stock is at an advance or at a discount. (Art. 191.) 

Examples for Practice. 

2. What must be given for 10 shares in the Boston and Maine 
Railroad, at 15 per cent advance, the shares being $ 100 each ? 

Ans. $ 1150. 

3. What must be given for 75 shares in the Lowell Railroad, 
at 25 per cent advance, the original shares being $ 100 each ? 

Ans. $ 9375. 

216. What is the rule ? — 217. How do you find the value of stocks, when 
Mt Ml advukceor at a discount ? What in the rule 1 



BANEIKG. 221 

4. What is the purchase of $8979 bank stock, at 12 per cent 
advance? Ans. $ IOOJG.48. 

5. What is the purchase of $ 1789 bank stock, at 9 per cent, 
below par ? Ans. $ 1627.99. 

6. A stockholder in the Illinois Central Railroad sells his right 
of purchase on 5 shares of $ 100 each at 12 per cent, advance; 
what is the premium ? Ans. $ 60. 

7. What is the value of 20 shares canal stock, at 12^ per cent, 
discount, the original shares being $ 100 each. Ans. $ 1750. 

8. What is the value of 15 shares in the Livingston County 
Bank, at S^ per cent advance, the original shares being $ 100 
each.? Ans. $ 1623.75. 

9. Bought 87 shares in a certain corporation; at 12 percent 
below par, and sold the same at 19^ per cent, above par; what 
Bum did I gain, the original shares being $ 175 each ? 

Ans. $ 4795.87^. 
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218* A Bank is a joint stock company, established for the 
purpose of receiving deposits, loaning money, dealing in ex- 
change, or issuing bank-notes or bills, as a circulating medium, 
redeemable in specie at its place of business. 

The Capital of a bank is the money paid in by its stockholders, 
as the basis of business. 

Banking is the general business commonly transacted at banks^ 

NoTB. — The persons chosen by the stockholders to manage the affairs 
of the bank are called its board of directors, who select one of their own 
number as president, and some person as cashier. 

The president and cashier sign the bills issued, which also are, in some 
instances, countersigned by some State officer. 

The cashier superintends the bank accounts ; and another pei*son, called 
the teller, usually receives and pays out money. 

A check is an order drawn on the cashier of the bank for money. 

» ■ ■■ ^ 11 ■ I ■ I .Mill— I I ■ ■ ., ■ ^ ■ I — » I ■ I ■ — ™ I ■ ■ 

218. What is a bank? The capital of a bank 1 Banking 1 Who choose 
the directors? Who choose the president and cashier? Who sign the bills 
fasued 1 Who superintends the accounts ? Who receives and pays out the 
money ? What is a check ? 

19« 
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BANK DISCOUNT. 

219* Bank Discount is the simple interest of a note, draft, 
or bill of exchange, deducted from it in advance, or before it 
becomes due. 

The interest is computed, not only for the specified time, but 
also for tiiree days additional, called daifs of grace. Thus, if a 
note is given at the bank for 60 days, the interest, which i.^^ 
called the discount, is computed for 63 days; and if the note 
is paid within this time, the debtor complies with the require- 
ments of the law. 

The Legal Rate of Diseoont is usually the same as the legal rate 
of interest ; and the difference between bank discount and true 
ditcount is the same as the difference between intereMi and true 
discounL 

A note is said to be discounted at a bank, when it is received 
as security for the money that is paid for it, after deducting 
the interest for the time until it shall become due. ^ 

The Avails, Prueeeds, or Present Worth of a note is the sum 

paid for it. 

220« To find the bank discount. and the present worth of a 
note. 

Ex. 1. What is the bank discount on $ 842 for 90 days, at 6 
per cent ? What is the present worth ? 

Ans. $ 13.051 discount ; $ 828.949 present worth. 

FIRST OFBBATION. 8BCOVD OPBRATIOV. 

Sum discounted, $842 Sum discounted, $ 842.000 

Int. of $ 1 for 93d. ^0155 i^ ^f sum = int. for 60d., "Xi^ 

4210 I of int. for 60d. » int. for SOd., 4.210 

4210 X of int. for SOd. = int. for Sd., .421 

842 — — — 

— —I— Bank discount, $13,051 

amk discount, > 18.0510 p^^^, ^^^ ^-^^j^^ 

Present worth » $ 842 — $ 13.051 »» $ 828.949, Ans. 

We find the interest of the sum discounted, as in Art. 198, and this 
interest is the bank discount, which, subtracted firom the sum discounted, 
^ives the proL*eeds, or the present worth. 

219. What is bank disconnt? When is it paid? Is interest computed 
for more than the specified time? What are these three additional days 
called ? How will you illustrate this ? What is the legal rate of disconnl? 
The difference between bank discount and true discount ? When is a note 
said to be discounted at a bank ? What is the sum paid for it called ? — 22a 
Explain the operation for finding the bank diseoont on any nmk 
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Bulb. — Find (he interest on the note^ or sum discounted^ /or ike 
given rate and time, induding three days of grace, and this interest is 

the DISCOUNT. 

Subtract the discount from the face of the note or sum discounted, and 
the remainder is the present worth. 

Note. — A conyenient method of calcalatins interest for dats, is to 
divide the principal bif 100, 6y retnoving the decimal point two places to the left, 
and then taking such a part of the quotient as the given number of dag$ is part 
of 60 dags; as in the second operation. 

Examples for Practice. 

2. What is the bank discount on $ 478 for 60. days ? 

Ans. $ 5,019. 

3. What is the bank discount on % 780 for 30 days ? 

Ans. $ 4.29. 

4. What is the bank discount on $ 1728 for 90 days ? 

Ans. $ 26.784. 

5. How much money should be received on a note of $ 1000, 
payable in 4 months, discounting at a bank where the interest is 
6 per cent ? Ans. $ 979.50. 

6. What sum must a bank pay for a note of $ 875.35, payable 
in 7 months and 15 days, discounting at 7 per cent. ? 

Ans. $ 836.542. 

7. What are the avails of a note of % 596.24, payable in 8 
months and 9 days, discounted at a bank at 8 per cent. ? 

Ans. % 562.85. 

8. What is the bank discount of a draft of $ 1350.50, payable 
in 1 year, 4 months, at 5 per cent ? Ans. % 90.596. 

221* To find the amount for which a note must be 
given, that the avails may be a specified sum. 

Ex. 1. For what amount must a note be given, payable in 90 
days, to obtain % 500 from a bank, discounting at 6 per cent ? 

Ans. % 507.872. 

OFEBATiON.<- Since S 0.9845, present worth, 

$ 1.0 requires $ I to be discounted for 

Int of $ 1 for 93da., .0155 the given time, $ 500 will require 

r> * xu r «» i cToTVk as many dollars to be discounted 

Pr^ent worth of $1, 9 8 45 ^^ ^J^^ .^ ^„„^^„^d ti„,, i„ 

$ OUU -J- .»»40 = $ 007 .87Z ^ 500, or S 507.872. Hence the 

220. The rule? — 221. Explain the operation for finding: the amonnt for 
tvhich a note must be given at a bank to obtain a specified sum for a given 
time. 



224 ' INSUBAKCS. 

Rule. — Divide the given sum by the present warih of $1 for ffte 
given rate of bank discount and time^ including three dags of grace, 
and the quotient unll be the answer. 

Examples fob Fbagtige. 

2. For what sum must I give mj note at a bank, payable in 
4 months, at 6 per cent discount, to obtain $ 300 ? 

Ans. $ 306.278. 

3. A merchant sold a quantity of lumber, and received a note 
payable in* 6 months ; he had his note discounted at a bank, at 6 
per cent, and received $ 4572.40. What was the amount of his 
note? Ans. $4716.245. 

4. A gentleman wishes to take $ 1000 from the bank ; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent, discount ? Ans. $ 1026.167. 

5. The avails of a note, discounted at the bank for 8 months, 
at 7^ per cent.^ were $ 483.56 ; what was the face of the note ? 

Ans. $ 509.345. 



INSURANCE. 

222« Insurance is indenmity obtained, by paying a certain sum, 
against such losses of property or of life as are agreed upon. 

The Insurer or Underwriter is the party taking the risk, and the 
Insured the party protected. 

The Policy is the written obligation, or contract^ entered into 
between the parties. 

Preminm is the amount of percentage paid on the property in- 
sured for one year, or any specified time. 

As a security against fraud, property is not usually insured 
for its whole value, nor is the insurer or underwriter bound to 
indemnify the insured for a loss more than is specified in the 
policy. 

»^— III ■»■■ ■ ■ ■■ ■ ■ ■^■■^i ■» I .M ■ I 11 I ^^»^»i ■ I. iiMi^ — ■■■■■■■■■ I ■■.■. -■■ —.mm 

221. What is the rule 1 — 222. What is insurance ? What is the party 
called that takes the risk? What is the party called that is protected? 
Wliat is the policy? The premium? Is property usually insured to its 
whole value? 



• 
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228t To find the premium, the rate and amount behig 
given. 

Ex. 1. What is the premium on $ 485 at 2 per cent. ? 

Ans. $ 9.70. 

OPEBATIOK. 

$ 485 X .02 = $ 9.70. 

HuLE. — Find the percentage on the given sum, and the result is the 
premium. (Art 191.) 

Examples fob Fbactiob. 

2« What is the premium on $ 868 at 12 per cent. ? 

Ans. $10416. 

3. What is the premium on $ 1728 at 15 per cent. ? 

Ans. $ 259.20. 

4. A house, valued at $ 3500, is insured at If per cent ; what 
is the premium ? ' Ans. $ 61.25. 

5. A vessel and cargo, valued at $ 35000, are insured at 3f per 
cent ; now, if this vessel should be destroyed, what will be the 
actual loss to the insurance company ? Ans. $ 33687.50. 

6. A cotton factory and its machinery, valued at $ 75000, are 
insured at 2 J per cent ; what is the yearly premium ? and if it 
should be destroyed, what loss would the insurance company 
sustain ? Ans. $ 1875 premium ; $ 73125 loss. 



CUSTOM-HOUSE BUSINESS. 

224* Duties are sums of money required by government to be 
paid on imported goods. 

All goods from foreign countries brought into the United States 
are required to be landed at particular places, called ports of 
entry, where are custom-houses, at which the duties or revenue 
is collected. 

Duties are either specific or ad valorem, 

A Specific Duty is a certain sum paid on a ton, hundred weight, 

yard, gallon, &c. 

f ...» » 

223. What is the rule for finding the preroium on any Hmoant ofproperty 
insured 1 — 224. What are daties 1 Where are duties collected 1 What is a 
fpecific dntj f 
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An Ad yalorem Duty is a certain per cent, paid on the actual cost 
of the goods in the country from which they are imported. 

Draft is an allowance for waste made in the weight of goods. 

Tare is an allowance made for the weight of the cask, box, &C., 
containing the commodity. 

Leakage is an allowance for waste made on liquors. 

Gross Weight is the weight of the commodity, together with the 
cask, box, bag, &c., containing it 

Net Weight is what remains after all allowances ha^e been made. 

By the tariff of 1861, duties are specific on some articles ; and 
on others, either ad valorem or specific and ad valorem. 

It has been decided that no allowances for tare, draft, break- 
age, &C., are applicable to imports subject to ad valorem duties^ 
except actual tare, or weight of a cask, or package, and the 
actual drainage, leakage, or damage. The collector may cause 
these to be ascertained, when he has any doubts as to what they 
are. 

225* To calculate ad valorem duties. 

Ex. 1. At 25 per cent, what is the ad valorem duty on 165 
yards of broadcloth, at $ 5 per yard ? Ans. $ 206.25. 

OPERATION. 

$ 5 X 1 6 5 »- $ 8 2 5 ; $8 2 5 X .2 5 — $ 2 6.2 5, .duty. 

Rule. — Find the percentage on the cost of the goods^ and the resuU 
18 the ad valorem duty, (Art 191.) 

Note. — When there is actual draft or tare, the necessary deductions must 
be made, before reckoning the dnty. 

Examples fob Pbacticb. 

2. What b the duty on 17281b. of copper sheathing, invoiced 
at $ 3200, at 20 per cent ad valorem ? Ans. $ 640. 

3. What is the duty on 22311b. of Russian iron, at 30 per 
cent ad valorem ; the cost of the iron being 4 cents per lb. ? 

Ans. $ 26.772, duty. 

4 What is the duty on 16911b. of lead, at 20 p>er cent ad 
valorem ; the value of the lead being 5 cents per pound ? 

Ans. $ 16.91, duty. 

224. What is an ad valorem duty? What is draft? Tare? Gross weight f 
Net irei^ht f —225. Whi^t is the rule for finding the ad valorem dutgr ? 
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5. What is the duty on 10 hogsheads of molasses, each hogs- 
head gauging 150 gallons gross, the actual wants being 5 gallons 
to each hogshead, and the cost of the molasses 25 cents per 
gallon ; duty 20 per cent ad valorem ? Ans. $ 72.50, duty. 

6. What are the net weight and duty, at 30 per cent, ad 
valorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
actual tare 15 per cent., and the cost of Uie sugar being 8 cents 
per pound ? Ans. 4972^ lbs., net weight ; $ 119.34, duty. 

7. What is the duty on an invoice of woollen goods, which 
cost in Liverpool 1376 £ sterling, at 30 per cent ad valorem; 
the pound sterlmg being $ 4.84? Ans. $ 1997.95-|-. 

8. What is the duty on an invoice of goods, which cost in 
Paris $ 2340, at 80 per cent ad valorem? 

Ans. $ 1872. 



ASSESSMENT OF TAXES. 

226* A Tax is a sum of money assessed by government for 
public purposes, on property, and in most States on persons. 

Taxes may be either direct or indirect, 

A Direct Tax is one imposed on the income or property of an 
individual. 

An Indil€Ct Tax is one imposed on the articles for which the 
income or property is expended. 

A Poll or Capitation Tax is one without regard to property, on 
the person of each male citizen, liable by la^ to assessment A 
person so liable is termed a poU. 

Beat Estate is immovable property, such as lands, houses, &c. 

Penonaf Propertf is all other property, such as money, notes, 
cattle, furniture, &c. 

The method of assessing taxes is not precisely the same in all 
the States, yet the principle is virtually the same. 

The following is the law regulating taxation in Massachusetts. 

226. What is a tax? A direct taxi An indirect tax? What is real 
estate ? Personal property ? What is a poll or capitation tax ? What is 
a poll % Is the method of assessing taxes the same m all the S^tes ? 
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'< Hie assessors shaU assess upon the polls, as nearly as inaiv 
be, one sixth part of the whole sum to he raised; but the whole poU 
tax assessed in any one year upon any individucU Jbr town, county, 
and state purposes, except highway taxes separately assessed, shall 
not exceed two dollars ; and the residue of such whole sum to he 
raised shall he -apportioned upon property;*^ that is, on the real 
and personal estate of individuals which is taxable, (Greneral 
Statutes, p. 78, as amended, 1862.) 

227t To assess a town or other tax. 

Ex. 1. The tax to be assessed on a certain town is $ 2200. 
The real estate of the town is valued at $ 60000, and the per- 
sonal property at $ 30000. There are 400 polls, each of which 
is taxed $ 1.00. What is the tax on $ 1.00 ? What is A's tax, 
whose real estate is valued at $ 2000, and his personal property 
at $ 1200, and who pays for 2 polls ? 

OPERATION. 

$ 1.00 X 400 = $ 400, amount assessed on the polls. 

$ 2200 — $ 400 = $ 1800, amount to be assessed on the property. 

$ 60000 + $ 30000 = $ 90000, amount of taxable property. 

$ 1800 -f- $ 90000 = $ 0.02, tax on $ IW. 

$ 2000 X -02 = $ 40, A's tax on real estate. 

$ 1200 X .02 = $ 24, A's tax on personal property. 

$ 1.00 X 2 = $ 2, A's tax on 2 polls. 

$ 40 -}- $ 24+ $ 2 = $ 66, amoant of A's tax. 

Hence, in assessing taxes, it is necessary to have an inventory of the 
taxable property, and, if a levy on the polls 4s to be included, there 
should be also a complete list of taxable polls. Having these, we then 

Multiply the tax on each poll by the number of taxable polls, and the 

product subtracted from the whole sum to be raised, will give the, sum 

TO BE RAISED ON THE PROPERTY. 

TTie sum to be raised on property divided by the whole taxable property, 
will give the sum to be paid on each dollar of property taxed. 

Each man*s taxable property, multiplied by the number denoting the 
sum to be paid on $ 1, with his poll tax added to the product, unit give 
the amount of his tax. 

Examples for Practice. 

2. The town of L is taxed $ 3600. The real estate of the 
town is valued at $560,000, and the personal property at 
$ 152,500. There are 600 polls, each of which is taxed $ 1.25. 
What is the per cent, or tax on $ 1.00 ? and what is B's tax, 

226. The law reg^ting ti^xatipn in Massachusetts ? — 227. The role for 
asgessiDg taxes 9 
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whose real estate is valued at $ 4100, and his personal property 
at $ 1800, he paying for four polls ? 

Ans. $ .004, tax on $ 1 ; $ 28.60, B's tax. 

3. What is the tax of a non-resident, having property in the 
same town, worth $ 15800 ? ^ ^ Ans. $ 63.20. 

4. What is D's tax, who pays for 3 polls; and whose real 
estate is valued at $40000, and his personal property at $ 23600? 

Ans. $ 258.15. 

228t The assessing of taxes may be facilitated by the use of a 
table, which can be easily made after finding the tax on $ 1. 

Ex. 1. A tax of $ 3900 is to be assessed on the town of P. 
The real estate is valued at $ 840000, and the personal property 
at $ 210000 ; and there are 500 polls, each of which is taxed 
$ 1.50. What is the assessment on $ 1 ? Ans. $ .003. 

Having found the tax on $ 1 to be $ .003, before proceeding 
to make the assessment on the inhabitants of the town, we find 
the tax on $ 2, $ 3, &c, and arrange the numbers as in the fol- 
lowing 

TABLE. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


$0lOO3 


$20 


$0.06 


$300 


$0.90 


$4,000 


$12.00 


2 


0.006 


30 


0.09 


400 


1.29 


5,000 


15.00 


3 


0.009 


40 


0.12 


500 


1.50 


6,000 


18.00 


4 


0.012 


50 


0.15 


600 


1.80 


7,000 


21.00 


5 


0.01.5 


60 


0.18 


700 


2.10 


8,000 


24.00 


6 


t).0l8 


70 


0.21 


800 


2.40 


9,000 


27.00 


7 


0.021 


80 


0.24 


900 


2.70 


10,000 


30.00 


8 


0.024 


90 


0.27 


1,000 


3.00 


20,000 


60.00 


9 


0.027 


100 


0.30 


2,000 


6.00 


30,000 


90.00 


10 


0.030 


200 


0.60 


3,000 


9.00 


40,000 


120.00 



2. What is E's tax, by the table, whose property is valued at 
$ 1860, and who pays 3 polls ? Ans. $ 10.08. 

We find in the table the tax 
on $ 1000, and then on $ 800, 
and then on $ 60, and to these 
sums add the tax on the 3 
polls, at $1.50 each, for the 
answer. 
Valuation, $18 6 0; $ 1 0.0 8, Tax. 

^ ■ ■»■■■- I ■ ■ ^. I ■■■■■■ I — 1^^» ■ ■ ■ ■ 

S28. How mar' the operation of assessing taxes be ftdlitatedl How is 
the above table formed ? 

20 



OPERATION. 




Tax on $10 00 


is $3.0 


« « 800 


" 2.4 


« « .60 


« .18 


« « 3 polls 


« 4.5 
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3. What is F's tax, whose real estate is valued at $ 6535, and 
bis personal property at $ 3175, and who pays for 6 polls ? 

Ans. $ 38.13. 

4 What is Mrs. 6's tax, who has property to the amount of 
$ 7980 ? Ans. $ 23.94. 

5. If H pays for 2 polls, and has property to the amount of 
$ 4790, what is his tax ? Ans. $ 17.37. 

6. Wa real estate is valued at $ 9280, and his personal prop- 
erty at $ 3600 ; what is his tax, if he pays for 4 poUs ? 

Ans. $ 4464. 



EQUATION OF PAYMENTS- 

229t Eqnation of Paymenti is the process of finding the average 
or mean time when the payment of several sums, due at different 
times, may all he made at one time, without loss either to the 
debtor or creditor. 

230t When the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray $ 100 ; $ 20 of which 
is to be paid in 2 months, $ 40 in 6 months, $ 30 in 8 months, 
and $ 10 in 12 months ; what is the average time for the pay- 
ment of the whole sum ? Ans. 6mo. 12cia. 

opERATioir. The interest of $ 20 for 2 ma 

20X2=*40 18 the same as the interest of $ 1 

4 X 6 »» 2 4 for 40 mo. ; and of $ 40 for 6 

30X 8=^:240 °^^'' ^^ ^^^^ as of $ 1 for 240 

10Xl2«=120 ™®' ' *"^ ^^ ^ ^^ ^°^ ^ "*^' ^® 

"" same as of $ 1 for 240 mo. ; and 



10 1 00) 6 40 ( 6mo. of $ 10 for 12 mo., the Sam© as 

6 of $ 1 for 120 ma Hence, the 

— ~~T interest of all the sums to the 

^ ^ time of payment, is the same as 

3 the interest of $ 1 for 40 -^ 240 

100)7200 (12da. t^^f + ^?^T/a^^°'^; • ' 

10AA if$l require 640 mo. to gam a 

^^^^ certain sum, $ 20 + $ 40 -f $ 80 

^ $ 10 ae $ 100 will require -^ 



229. What is equation of paymenU ? — 230. Why in the example do wo 
mnltiply the $20 by 2 ? 
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of 640 mo. ; and 640 mo. -7- 100 »> 6 mo. 12 da., the arerage or mean 
time for the payment of the whole. Hence the 

Rule. — Multiply each payment by its oum time of credit^ and divide 
the Slim of the products by the sum of the payments. " 

NoTB 1. — This is the rule nsaally adopted by merchants, bat it is not 
perfectly correct ; for if I owe a man $200, $ 100 of which I am to pay 
do'tvn, and the cAher $ 100 in two years, the equated time for the payment 
of both sams would be one year. It is evident that for deferring the pay- 
ment of the first $100 for 1 year, I ought to pay the amount of $ 100 for 
that time, which is $106; but for the other $100, which I pay a year 
before it is due, I ought to pay the present worth of $ 100, which is $ 94.33^ 

and $106 + $ 94.d3|l =, $ 200.33|| ; whereas, by the mercantile method 
of equating payments, I only pay $ 200. 

Note 2. — When a payment is to be made doom it has no product, but it 
must be added with the other payments in finding the average time. 

Examples fob Practice. 

2. John Smith owes a merchant in Boston $ 1000, % 250 of 
which is to be paid in 4 months, $ 350 in 8 months, and the re- 
mainder in 12 months ; what is the average time for the payment 
of the whole sum? Ans. 8mo. 18da. 

3. A gentlemati purchased a house and lot for $ 1560, ^ of 
which is to be paid in 3 months, -^ in 6 months, ^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment ? Ans. l-f^ months. 

4. Samuel Church sold a farm for $ 4000 ; $ 1000 of which is 
to be paid down, % 1000 in one year, and the remainder in 2 
years; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be given ? 

Ans. 15 months. 

5. A wholesale merchant in Boston sold a bill of merchandise 
to the amount of $ 5000 to a retail merchant of Exeter, N. H. ; 
he is to pay \ of the money down, j- of the remainder in 6 months, 
§ of what then remains in 9 months, and the rest at the end of 
the year. If he wishes to pay the whole at once, what will be 
the avenge time of payment ? Ans. 6mo. 27da. 

231 • When the several sums have different dates. 

Ex. 1. Purchased of James Brown, at sundry times, and on 

231. The mle for equation of payments ? Is the rule perfectly correct! 
Explain why it ia not. When a payment is to be made down, what is .to be 
done with it ? 
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various terms of credit, as by the statement annexed. When is 
the medium time of payment ? 



Jan. 1, a bill amounting to 
Jan. 15, do. do. 

- I^Iarch 1, do. do. 
May 15, do. do. 

_ June 20, do. do 


$ 360, on 3 months' credit 
186, on 4 months' credit. 
450, on 4 months' credit. 
300, on 3 months' credit 
500, on 5 months' credit 
Ans. July 25, or in 115 da. 


OPERATION. 

Due April 1, 3 60 

May 15, 186x 44= 8184 
July 1, 450x 91= 40950 
Aug. 15, 300x136— 40800 
Nov. 20, 500x233= 116500 


1796 


) 20 6434(1 14|^f days. 
1796 


• 


2683 
1796 




8874 
7 1 84 



1690 

We first find the time when each of the bills will become due. 
Then, since it will shorten the operation, we take the first time when anji 
biU becomes due, instead of its date, for the period from which to com- 
pute the average time. Nqw, since April 1 is the period from which 
the average time is computed, no time will be reckoned on the first 
bill, but the time for the payment of the second bill extends 44 days 
beyond April 1, and we multijjljr it bjr 44. (Art. 230.) Proceeding 
in like manner with the remaining bills, we find the average time of 
payment to be 115 days nearly, from Appl 1, Or on the 25th of July. 
Hence, 

Find the time when each of the sums hectymes due. Multiply each sum 
by the number of days intervening between the date of its becoming due 
and the earliest date on which any sum becomes due. Then proceed as 
in the rule (Art 280), and the quotient will be.ihe average time required^ 
in days forward, from the date of the earliest sum becoming due. 

Note. — In the work, if there be a fraction of a day less than J, it may 
be rejected ; but if ^, or more than }, it may be reckoned as I day. 

231. The rule for finding the average time, when there are different dates 1 
By what other method can yon obtain neariy the same result t 
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Examples fob Practice. 

2. I have purchased several parcels of goods, at sundry times, 
and on various terms of credit, as by the following statement. 
What is the average time for tbe payment of the whole ? 

Jan. 1, 1856, a bill amounting to $ 175.80, on 4 months* cr. 

** 16, " do. do. 96.46, on 90 days' « 

Feb. 11, *" do. do. 78.39, on 3 months' « 

« 28, « do. do. 49.63, on 60 days' " 

Mar. 19, « da do. 114.92, on 6 months' « 

Ans. May 80, or in 45 da. 

8. Sold S. Dana several parcels of goods, at sundry times, and 
on various terms of credit, as by the following statement : 

Jan. 7, 1854^ a bill amounting to $ 375.60, on 4 months' cr. 

April 13, « do. do. 687.25, on 4 months' " 

June 7, " do. do. 568.50, on 6 months' " 

Sept 25, " do. do. 300.00, on 6 months' " 

Nov. 5, * do. do. 675.75, on 9 months' " 

Dec 1, •< do. do. 100.00, on 3 months' " 

What is the average time for the payment of all the bills ? 

Ans. Dec 24, or in 231 da. 

4. The following is my account against G. M. Holbrook, and 
I wish to ascertain the average time of payment. 

Jan. 1, 1857, 97 yards of broadcloth, at $ 4.50, on 8 mos.' cr. 

7 bales of cottoti cloth, " 18.50, on 60 days' « 
9 tons of iron, " 45.00, on 4 mos.' *' 

11 hhds. of molasses, « 12.00, on 30 days' " 

8 doz. shovels, « 9.00, on 2 mos.' " 
14cwt. of sugar, " 6.50, on 1 mo.'s " 

8 chests of tea, « 15.00, on 90 days' ** 

Ans. Jidy 16, or in 106 da. 

5. The following is an account of my bills against J. Crowelli 
Jan. 1, 1854, a bill amounting to $ 300, on 6 months' credit 



Feb. 


10, 


u 


May 


1, 


u 


June 15, 


a 


July 


5, 


a 


Sept 


25, 


u 


Dec 


1, 


u 



June 1, 


u 


do. 


do. 


500, on 5 months' 


u 


Sept 1, 


u 


do. 


do. 


200, on 6 months' 


u 


Feb. 1, 


1855, 


do. 


do. 


800, on 8 months' 


a 


July 1, 


1856, 


do. 


do. 


400, on 9 months' 


a 


Dec 1, 


a 


do. 


do. 


900, on 7 months' 


u 


May 1, 


1857, 


do. 


do. 


100, on 3 months' 


u 



What is the average time of payment on' the above bills ? 

Ans. March 9, 1856, or in 20 mo. 8 da. 
20* 
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232t When partial payments have been made before 
the debt is due. 

Ex. 1. I have purchased goods to the amount of $ 800, on a 
credit of 6 months. At the end of 2 months I paj $ 100, and at 
the end of another month I pay $ 200 more. How long, in 
equity, afler the expiration of the 6 months, ought the haknce 
to remain unpaid ? Ans. 2 months. 

opsBATioH. The interest on the 

10 0X4^ 400 S 100 for 4 months is 

200X3*^ 600 equal to the interest of 

$1 for 400 months; and 

300 500)100 the interest ofthe$ 200 

jT for 8 months, to that of 

$800 — $300 = $500. ^^' $ 1 for 600 months ; and 

thus the interest on both 
partial payments, at the expiration of the 6 months, is equal to the 
mterest of $ 1 for 400 -|- 600, or 1000 months. To equal this credit 
of interest, the balance of the debt, which we find to be $ 500, should 
remain unpaid,' after the 6 months, ^^ of 1000 months, or 2 months. 

Rule. — Multiply each payment by the timey in months or days, it 
was made before it became due, and divide the sum of the products by 
the balance remaining unpaid. The quotient unU be the required time. 

Examples for Fbagtice. 

2. Sold, March 11, 1855, James Stone goods to the amount of 
$ 1850, on a credit of 4 months. I received from him, April 7, 
$400; May 15, $270; and June 20, $350. When m equity 
should I receive the balance ? * Ans. Sept. 22, 1855. 

3. Bought, June 12, 1855, of William Jones, goods to the 
amount of $ 1200, on a credit of 8 months. I paid him, Septem- 
ber 1, $400; November 1, $200; and December 1, $100. 
When in equity can he require the balance of me ? 

Ans. Aug. 17, 1856. 

4. I sold, September 25, 1855, John Eckles 144 barrels of 
flour, at $ 12 per barrel, and 370 bushels of wheat, at $3 per 
bushel, on 6 months' credit. I received of him, September 25, 
$ 1000 ; November 1, $ 800 ; and December 21, $ 600. When 
ought I to be paid the remainder? Ans. June 14, 1858. 

232. The rnle for finding the average time of paying the balance of a 
debt, when partial payments have been made ? 
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5. Wilson Seymour bought March 20^ 1855, of a merchant in 
Troy, merchandise to the amount of $ 2000, on 6 months' credit. 
He paid down $ 500 ; May 10, $350, and Jane 7, $ 400. When 
did the balance become due ? Answ May 18, 1856. 

233. When an account containing itemd of both debit 
and credit. 

Ex. 1. At what time did the balance of the following account 
become due, allowing that each item drew interest from its date ? 

Dr. Martin Jordan in account with David* JESU Sf (h. Or. 



1856. 
Jan. 22, 

" 24, 
Feb. 20, 

" 23, 
April 4, 
May 21, 









1856. 








To merchandise, 


$89 


00 


Jan. 4, 


By merchandise. 


$77 00 


«( «( 


76 00 


Apr. 16, 


•^ «< u 


40 00 


« M 


2500 


May 14, 


It It 


143 00 


It « 


210 00 










« « 


189 00 










¥ " 


30 


00 











Ans. February 9, 1856. 



Debits. 

Jan. 22, 69 

« 24, 76X 2 ==. 152 
Feb. 20, 25x 29==: 725 

*« 23, 210X 32*= 6720. 

April 4, 189X 73=13797 
May 21, 30X 120»r 3600 



OPEBATIOir. 



619 



days. 



)24994(40|f| 
2476 



234 



Credits. 

Jan. 4, 77 

April 16, 40X103=> 4120 

Mieiy 14, 143xl31»18733 



days. 



260 



)22S53(87ff} 
2080 



2053 
1820 

233 



Ayerag^ date of purchase, 40 days 
from Jan. 22, or on March 2. 

Difference between March 3 
and April 1=30 days. 



Ayerage of credits, 88 days from 
Jan. 4, or on April 1. 



260 
30 



859)7800(2l|H days. 
$619 — $ 360»$359, or balance, 718 



620 
359 

261 



22 days back from March 2» Febmaiy 9. 



S83. How do you eqnate an account haying items of debit and ciediti 
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EQUATION OF PAYMENTS. 



On equating each nde of the account (Art 230), we find the debits 
$ 619, became due 40 days from January 22, or on March 2 ; and the 
credits, $ 260, became due SH days from January 4, or on April 1. 

If the account had been settled on March 2, it is evident the credits. 
$ 260, would have been paid 30 days, or the time from March 2 to 
April 1, before having become due. This would have been a loss of 
the use or interest of that sum to the credit side of the account, and a 
corresponding gain to the debit side. Now, as the settlement is re- 
quired to be one of equity, we find how long it will take the balance 
of the account, $ 359, to gain the same interest that $ 260 would gain 
in the 30 days. If it takes $ 260 to gain a certain interest in SO days, 
it would take $ 1 to gain the same interest>260 times 30 days, or 7800 
days ; and $ 359 to gain the same amount of interest -g^ of 7800 days, 
or 22 days nearly. Hence, the balance became due 22 days back of 
March 2, or on February 9. 

In this example, the time was counted back from the average date 
of the larn:er amount, since it became duejirst ; but when that amount 
becomes due lasty the time is counted forward from its average time. 

. Rule. — Find the average time of each side becoming due. 

Multiply the amount of the smaller side by the number of days hettoeen 
the tvx> average dateSy and divide the product by the balance of the ac- 
count 

The quotient vnU be the time of the balance becoming due^ counted 
from the average date of the larger side, back when the amount of that 
side is due first, but forward when it is due last. 

NoTS. — Having the average time of a balance becoming due, its cash 
TALUB*can be ascertained when the balance is due bffore the time of settling 
the account^ by adding to it the interest up to the time of settlement, and whm due 
after that time, by finding the present tvorth (Art. 213) from the time of settle- 
ment to the time of the balancx becoming due, 

• 

Examples for Practice. 

2. In settling the following account, when Aid the balance be- 
come due, the merchandise items being on 6 months' credit ? 



J)r, Hiram Lewis in account with Joseph Warren, 



Or. 



1854. 






1854. 




1 


Feb. 16, 


To merchandise, 


$37r> 80 


Mar. 20, 


By cash, 


$300 00 


April 8, 


<( (( 


4.-)2 


18 


June 17, 


" merchandise. 


371 50 


May 17, 


« « 


320 


15 


July 4, 


" cash, 


200 00 


July 13, 


« a 


158 


12 


Sept. 25, 


" merchandise. 


85i20 



Ans. March 8, 1855. 



923. What is the vole ? How can the cash value of the balance of an 
tccoant he found f 
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8. Edward Doton owes Daniel Stetson, 1855, Maj 1, for 
merchandise, $ 500 ; May 15, for timber, $ 400 ; June 14, for a 
horse, $ 300 ; July 24, for bill of labor, $ 100. Stetson owes 
Doton, 1855, March. 7, for a pleasure-boat, $ 400 ; April 2, for 
merchandise, $ 200 ; May 6, for merchandise, $ 300 ; June 13, 
for a carriage, $ 120. Allowing all the items to be on 6 months' 
credit, when wUl the balance of the account become due ? 

Ans. April 27, 1856. 



RATIO. 



23l« Batio is the relation, in respect to magnitude or value, 
which one quantity or number has to another of the same kind, 
or the quotient arising from the division of one number by an- 
other. . Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is called 
the Antecedent, and the last the Consequent. Thus, in the example 
given, 6 is the antecedent^ and 3 the consequent, 

A Simple Batio is that having but one antecedent and one con- 
sequent - , 

The Terms of a ratio are its antecedent and consequent. 

235i A ratio may be expressed in two ways. The ratio of 6 
to 3 may be expressed by two dots ( : ) between the terms ; thus, 
6:3; or in the form of a fraction, by making the antecedent the 
numerator and the consequent the denominator, thus, f . 

The terms of a ratio must be of 4he same kindj or such as may 
be reduced to the same denomination^ Thus, shillings have a 
ratio to shillings ; but shillings have not a ratio to gallons, nor 
pounds to days. 

236* A ratio may be either direct or inverse* 

A Direet Batio is when the antecedent is divided by the conse- 
quent 

An Inverse Batio is when the consequent is divided by the ante- 
cedent Thus, the direct ratio of 6 to 3 is f, and the inverse 
ratio of 6 to 8 is f, or ^. 

234. What is ratio? How many numbers are necessary to form a ratio? 
What are the antecedent and consequent called ? — 235 What two ways are - 
there of expressing a ratio? — 236. What is a direct ratio? An inverse 
ratio? 
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I%B DimECT raiio of one number to another ig foun^ by divid' 
ing the number whose ratio is required^ which is the antecedent, bjf 
the number with which it is compared^ which is the consequent 

Hie INYEBSB ratio is found hf reversing this process* 



Examples fob Practice* 

1. What is the direct ratio of 9 to 3 ? Ans. 3. Of 18 to 6? 
Of 16 to 4? Of24tol2? Of 20 to 5? Of 15 to 3 ? 

2. What is the direct ratio of 7 to 21 ? Ans. i. Of 4 to 
28? Of6to30? Of9toll? Of9to99? Of30to90? 

8. What is the direct ratio of 60 to 12? Of 132 to 11? 
Of 40 to 120? Of 32 to 96? Of 200 to 50? Of 144 to 
1728 ? Of 360 to 60 ? 

4. What is the inverse ratio of 10 to 5 ? Ans. i. Of 27 to 
81? Of 16 to 48? Of 72 to 9? Of 11 to 88? 

5. What is the direct ratio of 2£ 5s. to 93. ? Ans. 5. Of 9iiu 
to IfL 61n. ? 

237* A Componnd Ratio is the product of two or. more ratios. 
Thus the ratio compounded of the ratios of 8 : 4 and 12 : 3 is 

A compound ratio is generally expressed bj writing the ratios 

8 * 4 
of which it is composed, one above the other. Thus, i o ! a ^^" 

presses a compound ratio. 

One quantity is said to varg directly as another, i^hen both 
increase or decrease together in the same ratio. 

One quantity is said to vary inversely as another, when the one 
increases in the same ratio as the other decreases. 

If the terms of a ratio are both multiplied or divided by the 
same number, the ratio is not altered. Thus, the ratio of 8 : 2 
is 4; the ratio 8 X 2 : 2 X 2 is 4; and the ratio of 8 -5- 2 : 2 -i- 
2 is 4. 



237. What is a componnd ratio? What a daplicate ratio? What a 
tiiplicate ratio t What u the effect of mnltiplying or dividing the terms of 
a ratio* 
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PROPORTION, 

238. Proportion is an equality of ratios. Thus 9 : 3 = 12 : 4 
expresses ft proportion. • 

Proportion is usually written with four dots (: :), instead of the 
sign of equality between the ratios ; thus, 9 : 3 : : 12 : 4 expresses 
a proportion, and is read, the ratio of 9 to 3 is equal to the ratio 
of 12 to 4, or 9 is to 3 as 12 is to 4. 

The numbers which form a proportion are called Proportionals. 
The jirH and third are called Antecedent!) the second and fourth 
are called Consequents ; also, the Jirst and last are called £ltremeS| 
and the remaining two the ]Be&n& 

239* Any four numbers are said to be proportional to each 
other when the first contains the second as many times as the 
third contains the fourth ; or when the second contains the firat 
as many times as the fourth contains the third. Thus, 9 has the 
same ratio to 3 that 12 has to 4, because 9 contains 3 as many 
times as 12 contains 4. 

240* In a proportion, if the cmtecedents or consequentSf or bothy 
are divided by the same number, they are stiU proportionals. Thus, 
dividing the antecedents of the proportion 4 : 8 ; : 10 : 20 by 2, we 
have 2 : 8 : : 5 : 20 ; dividing the consequents by 2, we have 
4 : 4 : : 10 : 10 ; and dividing both the consequents and antece- 
dents by 2, we have 2 : 4 : : 5: 10 ; each of which is a proportion, 
since if we divide the second term of each by the first, and the 
fourth by the third, the two quotients will be equal. The effect 
is the same when the terms are multiplied by the same number. 

• 

241* In a proportion, the product of the extremes is equal to the 
vroduct of the means. Thus, the proportion, 14 : 7 : : 18 : 9 may 
be expressed fractionally, -^^j^ =» ■^. Now, if we reduce these 
fractions to a conmion denominator, we have J^ = -^f ; but in 
this operation we multiplied together the two extremes of the pro- 
^rtion, 14 and 9, and the two means, 18 and 7 ; thus, 14 X 9 
= 18 X 7. 

238. What is proportion ? . How is proportion written ? What are the 
nnmbers called that form a proportion ? Which are the extremes ? Which 
the means ? — 239. When are numhers said to be in proportion to each 
other? — ?40 What is the effect of dividing the antecedents or consequents 
of a proportion? Of multipijinp: them 7^241. How does the product of 
the extremes compare with that of the means ? 
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H2i If the extremes cmd one of the means are givenj the other 
mean may be found by dividing the product of die extremes by 
the given mean. Thus, if the extremes are 3 and 24, and the 
^ven mean 6, the other mean is 12 ; because 24 X 3 = 72 ; 
and 72-7-6 — 12 

243* ^ the means and one of the extremes are given, the other 
extreme may be found by dividing the product of the means by the 
given extreme. Thus, if the means are 8 and 16, and the given 
extreme 4, the other extreme is 32; because 16 X B »=. 128; 
and 128 -§- 4 — 32. 

SIMPLE PROPORTION. 

224« Simple Proportion is an equality between two simple 
ratios. 

Simple Proportion ia sometimes called the Rnle of Three, from three 
terms being given to find a foorth. 

245t To state and solve questions in Simple Propor- 
tion. 

Ex. 1. If 71b. of sugar cost 56 cents, what will 361b. cost ? 

Ans. $ 2.88. 

OPERATION. Since 7lb. have the same ratio to 

XitrenM. Mean. Metn. 861b. as 56 cents, the cost of the 

7 lb. : 3 6 lb. :: 5 6 cts. former, have to the cost of the latter, 

3 6 we have the first three terms of a 

proportion given, namely, one of the 

3 3 6 extremes and the two means. Now, 

' 16 8 to arrange the given numbers in the 

7 \ olT-Ta order or a proportion, or state the 

7 ) 2 U.l D question^ we make 66 cents the third 

S 2.8 8 Sztrome. te"^» because it is of the same kind, 

and has the same ratio to the required 
answer, or fourth term, as the first has to the second. From the nature 
of the question, since the answer will be more than 56 cents, or the 
third term, the second term must be larger than ih^ first; we make the 
36 the second term, and the 7 the firsts and then the product of the 
means divided by the given extreme, gives the requu^d extreme. 
(Art. 243.) 

242. Tf the extremes and one olT the means are piven, how can the other 
mean be found ? — 243. When the means and one of the extremes are given, 
how can the other extreme be found? — 244. What is simple proportion f 
How man J terms are given in q,uest\oii& In. simple proportion ^ 
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Bt Analysis. — If 7lb. cost 56 cents, 1 pound will cost \ of 56 
cents, or 8 cents. Then, if lib. cost 8 cents, d6lb. will cost 36 times 8 
cents, or $ 2.88. 

Ex. 2. K 76 barrels of flour cost $ 456, what will 12 barrels 
cost ? ~ Ans. $ 72. 

OFERATioN. Wc statc this question by nmking 

bar. bar. 9 $ 45jS the third term, because it is of 

7 6 : 1 2 : : 4 5 6 the same kind of the required term. 

1 2 Then, since the answer must be less 

7 a\ f{ AT o r <it7 o *^*^ $456, because 12 barrels will 

^ Q o cost less than 76 barrels, we make 12 

^ ^ " barrels, the smaller of the two terms, 

J K 2 *^® second term, and 76 barrels the 

^ e o J^^s^ term, and proceed as before. 

By Analysis. — If 76 barrels cost $456, 1 barrel will cost -^ of 
$456, or $ 6. Then, if 1 barrel cost $ 6, 12 barrels will cost 12 tunes 
$6, or $72. 

Ex. 3. If 3 men can dig a well in 20 days, how long will it 
take 12 men ? Ans. 5 days. 

Since the required answer is dayB, we make 

men. men. days. 20 days the third term. And as 12 men will 

1 2 : 3 : : 20 dig the well in less time than 3 men, the 

answer must be less than 20 days. There- 
fore we make the 8 the second term, and the 
12 the first, and proceed as in the other ex- 
amples. 

By Analysis. — If 3 men can dig the well in 20 days, it will take 
one man 3 times 20 days, or 60 days. Agsdn,lf one man can dig the 

well in 60 days, 12 men can dig it in ^ of 60 days, or 5 days. 

•, 

Rule. — Write for the third term that nund)€r which is of the same 
kind as the required fourth term. 

Of the other two numbers, write the larger for the second term, and the 
less for the first, when the answer should exceed the third term ; but write 
the less for the second term, and the larger for the first, when the answer 
should he less than the third term. 

Multiply the second and third terms together, and divide their product 
by the first. 

245. What is meant by stating the question ? Which of the terms given 
in the example do you make the third ? Why ? Which the second ? Why ? 
Which the first? Why? After the question is stated^ how do you obtain 
the answer 1 

21 



OPERATION. 


> men. 


dajB. 


1 • 3 • " 


:20 




3 


12) 


60 




5 days. 



i$. 
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Note 1. — When the first and second terms consist of different 'denomi- 
nations, they mast be reduced to the same denomination ;^and when tl^e 
third term is a compound number, it must be reduced to the lowest denomi- 
nation mentioned in it The answer will be the same denomination as the 
third term. 

NoTB 2. — To shortes the operations, factors common to the dividend 
and divisor may be cancelled. 

NoTB 3. — It is often a convenient method, to divide the third term by the 
ratio of thefint term to the second. 

Ex. 4. If 16 bushels of wheat are worth $24, what are 96 
bushels worth ? Ans. $ 144. 

oPBKATioN BY CANCELLATION. We first State the question as di- 

bu. ba. 8 rected in the rule, and then write 

16 : 9 6 : : 2 4 the second and third terms above 

^6 a horizontal line, with the sign of 

$2 4X 0$ multiplication between them, for a 

. ;s_ g 1 4 4 dividend, and the first term below 

the line for a divisor, and cancel the 
conunon factors. 

Again, we place the S 24, which 
BT ANALYSIS AND CANCELLATION. . -g ^f^y^^ same kind of the required 

o answer, above a line for a dividend ; 

$ 2 4 X ^nd then say. Since 16 bushels are 

BB $ 1 4 4 worth $ 24, 1 bushel is worth ^ of 

^rf $ 24, and express the division by 

placing the 16 below the line for a 
divisor. Now, since 96 bushels are worth 96 times as much as 1 
bushel, we express the multiplication by placing the 96 above the line, 
and then cancel as before. 

Examples fob Pbaotice. 

5. What cost 9 gallons of molasses, if 63 gallons cost $ 1449? 

Ans. $ 2.07^ 

6. What cost 97 acres of land, if 19 acres can be obtained for 
$337.25? Ans. $ 1721.75. 

7. If a man travel 319 miles in 11 days, how far will he travel 
in 47 days ? Ans. 1363 miles. 

8. When "$ 120 are paid for 15 barrels of mackerel, what will 
be the cost of 79 barrels ? ^ Ans. $ 632. 

245. What is the rule for simple proportion ? How should the pupil per- 
form the questions ? How do you state the question and arrange the terms 
for canbeilation ? /What do you cancel? How do you arrange ^e temtf 
hr cancellation by analysis 1 
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9. tf 9 horses eat a load of hay in 12 days, how many horses 
can eat the same quantity in 3 days ? Ans. 36 horses. 

10. When $ 6.88 are paid for 7 gallons of oil, what cost 27 
gallons ? Ans. $ 22.68. 

11. When $ 10.80 are paid for 91b. of tea, what cost 1471b ? 

Ans. $ 176.40. 

12. What cost 27 tons of coal, when 9 tons can be purchased 
for $ 85.96 ? Ans. $ 257.85. 

13. If 15 tons of lead cost $ 105, what cost 765 tons ? 

Ans. $ 5355.00. 

14. If 16hhd. of molasses cost $ 320, whal! cost 176hhd.? ^ 

$ 3520.00. 

15. If 15cwt 3qr. 171b. of sugar cost $ 124.67, what cost 
76cwt 2qr. 191b. ? Ans. $ 600.56+. 

16. If the cars on the Boston and Maine Railroad go one 
mile in. 2 minutes and 8 seconds, how long will they be in passing 
from Haverhill to Boston, the distance being 32 miles ? 

Ans. Ih. Bmin. 16sec 

• 

17. If a man can travel 3m. 7fur. 18rd. in one hour, how far 
can he travel in 9h. 45min. 19sejC. ? Ans. 38m. 2fur. 32rd.-{-., 

18. A fox is 96 rods before a greyhound, and while the fox is 
running 15 rods the greyhound runs 21 rods; how far. must the 
dog run before he can catch the fox ? Ans. 336 rods. 

19. If 5 men can reap a field in 12 hours, how long would it 
take them if 4 men were added to their number ? 

Ans. 6§ hours. 

20. Ten men engage to build a house in 63 days, but 3 of 
their number being taken ^ick, how long will it take the rest to 
complete the house ? Ans. 90 days. 

21. If a 4 cent loaf weighs 5oz. when flour is $ 5 per barrel, 
what should it weigh when flour is $ 7.50 per barrel ? 

^ Ans. 3^z. 

22. If 7 men can mow a field in 10 days when the days are 
14 hours long, how long will it take the same men to mow the 
field when the days are 13 hours long ? Ans 10-fJ days. 

23. If 291b. of butter will purchase 401b. of cheese, how many 
pounds of butter will buy 791b. of cheese? Ans. 57i^lb. 

24. If f of a yard cost f of a dollar, what will 4- J of a yard 
cost? Ans. $0.76^25. 

\''\i' •*; *XiiX | = ff8-=$0.76^V^^^^ 
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25. If 4J yards oif cloth cost $ 2|, what will 19^ yards tfost? 

Ans. $ 11.50. 
yd. yd. 8. €& g^ 23 

H : 19^ : : 2|^ ^ X ~ X g-- ¥ = $ H-^O, Ans. 

26. If for 4^ yards of velvet there be received 11|^ yards of 
calico, how many yards of velvet will be sufficient to purchase 
100 yards of calico ? Ans. 39f|^ yards. 

27. A certain piece of labor was to have been performed by 
144 men in 36 days, but a number of them having been sent 
away, the work was performed in 48 days ; required the number 
of men discharged. Ans. 36 men. 

28. James can mow a certain field in 6 days, John can mow 
it in 8 days ; how long will it take John and James both to mow 
it ? Ans. 3f days. 

29. A Atwood can hoe a certain field in 10 days, but with 
the assistance of his son Jerry he can hoe it in 7 days, and he 
and his son Jacob can hoe it in 6 days ; how long would it take 
Jerry and Jacob to hoe it together ? Ans. 9^ days^ 

30. Bought a horse for $ 75 ; for what must I sell him to gain 
to per cent. ? - 

1.00 : i.lO : : $ 75 : $ 82.50, Ans. 

31. Bought 40 yards of cloth at $ 5.00 per yard ; for what 
must I sell the whole amount to gain 15 per cent ? 

Ans. $ 230.00. 

32. My chaise cost $175, but, having been injured, I am 
willing to sell it at a loss of 30 per cent. ; what should I re- 
ceive ? Ans. $ 122.50. 

33. Bought a cargo of fiour on speculation, iEit $ 5.00 per bar- 
rel, and sold it at $ 6.00 per barrel ; what did I gain per cent ? 

Ans. 20 per cent 

34. Bought a hogshead of molasses for $ 15.00, but, it not 
proving as good as I expected, I sell it for $ 12 ; what do I lose 
per cent ? Ans. 20 per cent 

35. Bought a hogshead o£ molasses for $ 27.50, at 25 cents 
per gallon ; how much did it contain? Ans. 110 gallons. 

36. A certain farm was sold for $ 1728, it being $ 15.75 per 
acre ; what was the quantity of land ? Ans. 109 A 2R. 34f p. 

37. A certain cistern has 3 cocks ; the first will empty it in 
2 hours, the second in 3 hours, and the third in 4 hours ; in what 
time would they all empty the cistern together? 

An?. 55-]f^ minutes. 
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- COMPOUND PROPORTION. 

246t Compound Proportion is an expression of equality between 
a compound and a simple ratio. 

It is employed in the solution of such questions as require two 
or more statements in Simple Proportion. 

247a To state and solve questions in Compound Pro* 
portion. 

Ex. 1. If $100 will gain $8 in 12 months, what wiU $600 
gain in 10 months ? Ans. $ 40. 

OPEBATION. In stating this 

Extreme. Mean. question, we make 

$100: $600) ..^ $8, the gain, which 

1 2 mo. : 1 mo. j* • * ^ ° is of the same kind 

as the required 
6 00X10X8 48000 term, the third 

-= = $ 4 0, Bztieiae. term. Then, tak- 

.10 0X12 1200 ing of the I'emain- 

ing terms two of 
the same kind, $ 100 and $ 600, we inquire if the answer, depend- 
ing on these alone, must be greater or less than the thu^ term; 
and since it must be greater, because $ 600 will gain more than 
$ 100 in the same time, we make $ 600 the second term, and $ 100 
the firat. Again, we take the two remaining terms, and make 10 mo. 
the second term, and 12 mo. the first, since the same sum would 
gsdn less in 10 ma than in 12 mo. We then find the continued 
products of the second and third terms, and divide it by the product 
of the first terms, for the answer. 

Rule. — Mcike that number which is of the safiie hind as the answer 
required the third term of a proportion. Of the remaining numbers^ take 
any two, that are of the same kind, and consider whether an answer, 
depending upon these alone, would he greater or less than the third term, 
and place them as directed in Simple Proportion, 

Then take any other two, and consider whether an answer, depending 
only upon them, would be greater or less than the third term, and arrange 
them accordingly; and so on untU all are used, 

246. What is compound proportion ? For what is it employed ? — 247. In 
stating the question, which of the numbers do you make the third term ? 
Wliy 1 What do yon do with the remaining terms ? How do you know 
which of the two to take for the second term ? Which for the first ? After 
all the terms haye been arrange^^how do you find the answer? The rule 
for compound proportion ? 

21* 



BT AMALTSU AKD CANCELLATION. 

4 8 
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Multiply the product of the second terms by the thirds and divide the 
result by the product of the first terms. The quotient unll be the fourth 
term, or answer. 

NoTB. — Operatioiis can often be much shortened by cancellation. 

Ex. 2. If $100 will gain $ 6 in 12 months, what will $800 
gain in 8 months ? 

OPERATION BT CANCELLATION. 

$100: $800) ..«g We state the question accord- 

1 2 mo. : 8 mo. j ' * ing to the rule, and then write 

8 4 the second and third terms for a 

$ X $ X tf dividend and the first terms for 

&= $ 3 2 ^ divisor, end cancel the com- 

i00X a °^^^ factors. 

If $ 6 is the gain of $ 100 in 
12 mo., in 1 mo. the gain of $100 
will be -^ as much, or $ ^, and. in 

$X^ X ^00 ^ A o 2 ® ™o- 8 times asmuch, or $^* 

J:^X/00 "" Again, if $ 100 gain $ «^ in 

^ 8 mo., $ 1 will gain -^ of it, or 

800 times as much, or $ ^g^x^^'o^ » and Cancelling the conlmon factors 
we obtain $ 82 for the answer. 



Examples for Pbactige. 

3. K $ 100 gain $ 6 in 12 months, in how many months wOl 
$ 800 gain $ 32 ? Ans. 8 months. 

4. If $ 100 gain $ 6 in 12 months, how large a sum will it 
require to gain $ 32 in 8 months ? Ans. $ 800. 

5. If $ 800 gain $32 in 8 months, what is the per cent. ? 

Ans. 6 per cent 

6. If 15 carpenters can build a bridge in 60 days when the 
days are 15 hours long, how long will it t^ke 20 men to build 
the bridge when the days are 10 hours long ? 

Ans. 67 j- days. 

^^^^ ■ ■■ ■ I i— ^i» ■— ^B— .»^— I ■■ 1^1 . ■■ I. ■■ ■ ■ I ■■■■*■■■■ » 

247. How can operations often be shortened ? How are questions stated 
for cancellation ? Which terms are taken for the dividend ? Which for the 
divisor 1 What are cancelled ? 
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7. If a regiment of soldiers, consisting of 939 men, can eat 
351 bushels of wheat in 3 weeks, how many soldiers will it re- 
quire to eat 1404 bushels in 2 weeks? Ans. 5634 soldiers. 

^8. If 8 men spend $ 64 in 13 weeks, what will 12 men spend 
in 52 weeks? Ans. $384. 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 horses 48 days ? 

Ans. 336 bushels. 

10. If 6 men in 16 days of 9 hours each build a wall 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of 16 hours 
each will 24 men build a wall 200 feet long, 16 feet high, and 6 
feet thick ? Ans. 90 days. 

11. If a man' travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day ? Ans. 208 miles. 

12. If 12 men in 15 days can build a wall 30 feet long, 6 feet 
high, and 3 feet thick, when the days are 12 hours long, in what 
time will 30 men build a wall 300 feet long, 8 feet high, and 6 
feet thick, when they work 8 hours a day ? Ans, 240 days. 

13. If the carriage of 5cwt 3qr. 150 miles cost $ 24.58, what 
must be paid for the carriage of 7cwt. 2qr. 151b. 32 miles, at 
the same rate ? Ans. $ 6.97-|-. 

14. A received of B $ 9 for the use of $ 600 for 6 months ; 
now B wishes to hire of A $ 1800 until the interest shall amount 
to the same sum. For how long must he hire it ? 

Ans. 2 months. 

15. K 15 oxen or 20 cows will eat 3 tons of hay in 8 weeks, 
how much hay wiU be sufficient for 15 oxen and 8 cows 12 
weeks ? Ans. 6^ tons. 

X6. If 5 men, by laboring 10 hours a day, can mow a field of 
30 acres in 10 days, how long will it require 8 men and 7 boys, 
provided each boy can do ^ as much as a man, to mow a field 
containing 54 acres ? Ans. 7yyy days. 

17. If 2 men can build 12f rods of wall in 6^ days, how 
long will it take 18 men to build 247^ rods ? Ans. 14 days. 

18. If 248 men, in 5^ days of 11 hours each, dig a trench of 
7 degrees of hardness, and 232J feet long, 3§ feet wide, and 2^ 
feet deep, in how many days of 9 hours each will 24 men dig a 
trench of 4 degrees of hardness, and 337 J feet long, 5f feet wide,' 
and 3J feet deep ? Ans. 132 days. 
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PROFIT AND LOSS. 

248i Profit and Lon is the process by which merchants and 
other traders estimate their gain or loss in bujing and selling 
goods. 

Gains and losses are usually reckoned on the prime or first 
cost of articles. 

249t To find the rate per cent, of profit or loss when 
the cost and selling price are given. 

Ex. 1. If I buy flour at $ 4 per barrel, and sell it at $ 5 per 
barrel, what is the gain per cent. ? Ans. 25 per cent 

OPERATION. 

$5 — $4=-$l; J= 1.00 -T- 4 =- .25, or 25 per cent 

By subtracting the cost from the selling price, we find the gain per 
barrel to be $ 1. Now, if the gain is S 1 on $ 4, it is |^ of the cost, 
and ^ =s .25, or 25 per cent 

OFBKATION BT PBOFORTION. 

S5 — $4»-tl; $4:$ 1:: 1.00 : .25, that is, 25 percent 

2. K I buy flour at $ 5 per barrel, and sell it at $ 4 per barrel, 
what is the loss per cent ? Ans. 20 per cerU* 

OPERATION. 

$5_$4 = $1; ^= 1.00 -T- 5 = .20, or 20 per cent. 

By subtracting the selling price fix)m the cost, we find the loss per 
barrel to be $ 1. Now, if the loss is $ 1 on $ 5, it is -^ of the cost, and 
^ = .20, or 20 per cent From this analysis, and that of the preceding 
example, it is seen that the operation is equivalent to making the gain 
or loss the numerator of a fraction, and the cost the denominator, and 
then reducing this fraction to a decimal ; or, in short, to simply divid- 
ing the gain or loss by the cost 

OPERATION BY PROPORTION. 

$5 — $4=t$l; $5: $1:: 100 per cent : 20 per cent^ 

BuLE 1. — Dwide the gain or loss hy the costf and the quotient wiU he 
the gain or loss per cent. Or, 

Rule 2. — As the cost ts to the sum gained or lost, so is 100 
ver cent, to the per cent, gained or lost. 



248. What is profit and loss 1 What is the first rule for finding the profit 
or loss in buying or-selling goods ? What is the second rule ? 
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Examples fob Practice. 

8. Bought 40 yards of broadcloth at $ 5.40 per yard, and I 
sell f of it at $ 6 per yard, and the remainder at $ 7 per yard ; 
what do I gain pier cent. ? Ans. 15g-^ per cent 

4. A merchant purchased for cash 50 barrels of flour, at $ 5 
per barrel, and immediately sold the same on 8 months' credit^ 
at $ 5.98 per barrel ; what does he gain per cent ? 

Ans. 15 per cent 

5. A grocer bought a hogshead of molasses, containing 100 
gallons, at ^0 cents per gaUon ; but 30 gallons having leaked 
out, he disposed of the remainder at 40 cents per gallon. Did he 
gain or lose, and how much per cent ? 

Ans. Lost 6§ per cent 

6. A gentleman in Rochester, N. Y., purchased 3000 bushels 
of wheat, at $ 1.12^ per bushel. He paid 5 cents per bushel for 
its transportation to New York city, and then sold it at $ 1.37 j^ 
per bushel ; what did he gain per cent ? 

Ans. 17|^ per cent 

7. J. Morse bought, in Lawrence, a lot of land 7^^ rods 
square, for $ 5 per square rod. He sold the land at 5 cents per 
square foot ; what did he gain per cent ? 

Ans. 172 J per cent 

250t To find the selling price, when the cost and the 
gain or loss per cent, are given. 

Ex. 1. If I buy flour at $ 4 per barrel, for how much must I 
Bell it per barrel to gain 25 per cent. ? Ans. $ 5. 

OPERATION. 

$ 4 X .25 « $ 1.00 ; then $ 4 + $ 1 = $5, Ans. 

If I sell the flour for 25 per cent, gain, I sell it for .25 more than it 
cost. Therefore, if I add to the cost .25 of the cost, the sum will be 
the price per barrel for which the flour must be sold. 

OPERATION BY PROPORTION. 

1.00 + .25 = 1.25 ; 1.00 : 1.25 : : $4 : $ 5, Ans. 

2. If I buy flour at $ 5 per barrel, for what must I sell it per 
barrel to lose 20 per cent ? 

250. Explain how yoa find the selling price when \kP PQP( f^pd the gain ot 
loss per cent, are giren. 
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OPERATIQH. 

$5x .20 — 1.00; $5 — $l-=$4, Ana. 

If I sell the flour for 20 per cent loss, I sell it for .20 less than it 
cost. Therefore, if I subtract from the cost .20 of the cost, the re* 
mainder will be the price per barrel for which the ^ur must be sold. 

OPERATION BY PROPORTION. 

1.00 — .20 == .80 ; 1.00 : .80 : : $ 5 : $ 4, Ans. 

Rule 1. — Find the percentage on the cost at the given rate per cent., 
and add it to the cost, or subtract it from the same, according as the sell- 
ing price is to be that of profit or loss. Or, 

' Rule 2. — As 1 is to 1 with the profit per cent, added, or loss per cent 
tubtracted, expressed decimally, so is the given price to the price required. 

Examples fob Practice. 

8. Bought a hogshead of molasses containing 120 gallons, for 
30 cents per gallon, but it not proving so good as was expected, 
I am wilUng to lose 10 per cent, on the cost ; what shall I re- 
ceive for it ? Ans. $ 32.40. 

4. A grocer bought a hogshead of sugar, weighing net 8cwt 
3qr. 51b., for $ 88 ; for what must he seU it per pound to gain 
20 per cent ? Ans. 12 cents per pound. 

5. J. Simpson bought a farm for $ 1728 ; for what must it be 
sold to gain 12 per cent., provided he is to wait 8 months, without 
mterest, for his pay? Ans. $ 2012.77+. 

6. J. Fox purchased a barrel of vinegar containing 32 gal- 
lons, for $ 4 ; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent on the 
cost ? Ans. $ 0.1 8 J per gallon. 

7. Bought a horse for $ 90, and gave my note to be paid in 6 
months, without interest ; what must be my cash price to gain 20 
per cent on my bargain ? Ans. $ 104.84-[-. 

8. H. Tilton bought 7cwt. of coffee at $ 11.50 per cwt, but 
finding it injured, he is willing to lose 15 per cent ; for how 
much must he sell the 7cwt ? Ans. $ 68.42-|-. 

251 • To find the cost when the selling price and the 
gain or loss per cent, are given. 

Ex. 1. If I sell flour at $ 5 per barrel,' and by so doing make 
25 per cent., what was the cost of the flour ? 

Ans. $ 4 per barreL . 

250. What is the first mle for finding at what price goods mast be sold 
o gain or lose a given per cent 1 T\v& b«>cq»u^ tuIb *? 
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OPERATION. 

$5.00 -1-1.25 = $4, Ans. 

Since the gain is 25 per cent, of the cost, the selling price, S 5, is 
equal to the cost increased by 25 per cent, of the cost, or to 1.25 of the 
cost. Hence, the cost must be as many dollars as 1.25 is contained 
times in 5, or $ 4. 

OPERATION BY PROPORTION. 

1.00 -f- .25 = 1.25; 1.25 : 1.00 : : *5 : $4, Ans. 

2. If I sell flour at $4 per barrel, and by so doing lose 20 per 
cent., what was the post of the flour ? Ans. $5 per barrel. 

OPERATION. 

$4.00 -f- .80 = $5, Ans. 

Since the loss is 20 per cent, of the cost, the selling price, $ 4, is 
equal to the cost decreased by 20 per cent, of the cost, or .80 of the 
cost. Hence, the cost must be as many dollars as .80 is contained times 
in 5, or $ 5. 

OPERATION BY PROPORTION. 

1.00 — .20 = .80 ; .80 : 1.00 : : $4 : $5, Ans. 

Rule 1. — Divide the selling price by 1 increased by the gain per 
cent., or by 1 decreased by the loss per cent,, expressed decimally ^ and 
the quotient will be the cost Or, 

Rule 2. — As 1 with the gain per cent, added, or loss per cent sulh 
traded, expressed decimally, is to 1, so is the selling price to the cost. 

Examples for Practice. 

S. Having used my chaise 16 years, I am willing to sell it for 
$ 80 ; but by so doing I lose 62 j- per cent. ; what was the cost of 
the chaise ? ' Ans. $ 213.33f 

4. If I sell wood at $ 7.20 per cord, and gain 20 per cent., 
what did tlie wood cost me per cord ? Ans. $ 6 per cord. 

5. J. Adams sold 40 cases of shoes for $ 1600, and gained 18 
per cent. ; what was the first cost of the shoes ? 

Ans. $ 1355.93+. 



251. What is the first rale for findmg the cost, when the selling price and 
the gain or loss per cent, are given ? The serond rule ' 
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B. Sold 17 barrels of floor al $8 per barrel, for which I ie< 
eeived a note payable in 3 months, lliis note I bad disQonnted 
at the Granite Bank, bat, on examining mj aocoimt, I find I have 
lost 10 per cent on the flour; what was its cost? 

An8.$ 148.76+. 

2S2t The selling price of goods and Hie rate per cent, 
being given, to find what the gain or loss per cent, would 
be, if sold at another price. 

Ex. 1. If I sell floor at $ 5 per barrel, and gain 25 per cent, 
what ahoold I gain if I were to seU it lor $ 7 per barrel ? 



We find the ooet of the flour per barrel, as in Art. 251. Thus, 
$ 5.00 -^ 1.25 :==$ 4.00, the oort per banreL 

We find the gsun per cent, on the cost when sold at $ 7 per barrel, 
as in Art. 249. Thiu, 

$7 — $4»$8; 8.00 ~ 4 » .75, or 75 per cent 

OPKBATIOV BT PBOPOKTHMT. 

1.00 -f .25 =» 1.25; $5 : $7 : : 1.25 : 1.75 ; 
1.75 — 1.00 « .75, that is, 75 per cent. 

Bulb 1. — Find the east (Art 251), and then the gain or loss per 
cent, on this cost at the proposed seUing price. (Art 249.) Or, 

Bulb 2. — Am ike first price is to the proposed pricey sois 1 with the 
gain per cent of the first price added, or the loss per cenlL of the fint price 
subtracted^ to 1 with the gain per cent, of the proposed price added, or 
with the loss per cent of the proposed price subtracted. 

NoTB. — If Ihe result by the last rule exceeds l.QO, the excess is the gain 
per cent ; bat, if it is less than 1.00, the deficiency is die loss per cent 

Examples fob Practice. 

2. Sold a quantity of oats at 28 cents per bushel, and gained 
12 per cent ; what per cent should I gain or lose, if I were to 
sell them at 24 cents per bushel ? Ans. Lose 4 per cent. 

8. S. Rice sold a horse for $ 37.50, and lost 25 per cent ; 
what would have been his ^gain per cent if he had sold him for 
$ 75 ? . Ans. 50 per cent 

4. S. Phelps sold a quantity of wheat for $ 1728, and took 

252. What is the first rale for finding what gain or loss is made by selling 
goods at another price when the selfing price and rate per cent, are ^ven ? 
Tho second rale? If the answer exceeds 1.00 what is the excess? If it is 
less than 1. 00, what is the deficiency? 



MISCELLANEOUS EXERCISES. . 253 

a note payable in 9 months without interest, and made 10 per 
cent, on his purchase ; what would have been his gain per cent. 
if he had sold it to James Wilson for $ 2000 cash ? 

Ans. 33-j- per cent. 

MISCELLANEOUS EXERCISES. 

1. A horse that cost $ 84, having been injured, was sold for 
$ 75.60 ; what was the loss per cent. ? Ans. 10 per cent. 

2. Sold a horse for $ 75.60, and lost 10 per cent.. on the cost ; 
but, if I had sold him for $ 97.44, what per cent should I have 
gained on the cost of the horse? Ans. 16 per cent. 

3. M. Star sold a horse for $ 97.44, and gained 16 per cent; 
what would have been his loss per cent if he had sold the horse 
for $ 75.60, and what his actual loss ? 

Ans. Loss 10 per cent $ 8.40 loss. 

4. If I buy cloth at $ 5 per yard, on 9 months' credit, for what 
must I sell it per yard for cash to gain 12 per cent. ? 

Ans. $ 5.35-I-. 

5. A. Pemberton bought a hogshead of molasses, containing 
120 gallons, for $ 40 ; but 20 gallons having leaked out, for what 
must he sell the remainder per gallon to gain 10 per cent on his 
purchase ? Ans. $ 0.44. 

6. H. Jones sells flour, which cost him $ 5 per barrel, for 
$ 7.50 per barrel ; and J; B. Crosby sells coffee for 14 cents per 
pound, which cost him 10 cents per pound ; which makes the 
greater per cent ? Ans. H. Jones makes 10 per cent most 

7. J. Grordon bought 160 gallons of molasses, but having sold 
40 gallons, at 30 cents per gallon, to a man who proved a bank- 
rupt, and could pay only 30 cents on the dollar, he disposed of 
the remainder at 35 cents per gallon, and gained 10 per cent on 
his purchase ; what was the cost of the molasses ? 

Ans. $ 41.45+. 

8. D. Bugbee bought a horse for $ 75.60, which was 10 per 
cent less than his resJ value, and sold him for 16 per cent more 
than his real value ; what did he receive for the horse, and what 
per cent did he make on his purchase ? * 

Ans. Received $ 97.44, and made 28f per cent. 

9. A merchant bought 70 yards of broadcloth that was IJ 
yards wide, for $ 4.50 per yard, but the cloth having been wet, 
it shrunk 5 per cent in length, and 5 in width ; for what must 
the cloth be sold per square yard to gain 12 per cent ? 

22 Ax\&. 1S>^Aa-V- 
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PARTNERSHIP, OR COMPANY BUSINESS. 

253i Partnership is the association of two or more persons in 
business, with an agreement to share the profits and losses. 

Partners are the persons associated in business. 

Company, or Fimi) is the name of the business association. 

Capital, or Joint Stock, is the money or property invested in the 
company or firm. 

The Diyidead is the profit or gain on the shares of the capital 

254t To find each partner's share of the profit or loss 
Vrhen each one's stock is employed the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership for 
three years ; Smith puts in $ 4000, and Gray $ 2000. They 
gain $570. What is each man's share of the gain ? 

Ans. Smith's gain, $ 380 ; Gray's gain, $ 190. 

OPERATION. 

$ 4 0, Smith's stock, f J^ J = f , Smith's part of the stock. 
$ 2 0, Gray's " |§§ J -= ^, Gray's part of the stock. 

$ 6 0, Whole stock. 

Then f of $5 70, the whole gain, = $3 8 0, is Smith's share of 

the gain. 
And i of $6 7 0, « " « $ 1 9 0, is Gray's share rf 

the gain. 

Proof, $ 6 7 




the gain. 

OPERATION BT PROPORTION. 

$6000:$4000::$570:$38 0, Smith's gam. 
$6000:$2000;:$570:$19 0, Gray's gain. 



t 



253. What is partnership? What are the persons associated called? 
What is the association called ? What the piPdperty invested ? What the 
profit or loss ? 
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Rule 1. — Multiply the whole gain or loss by the fractions denoting 
each partner's part of the whole stocky and the products wiU he the respec* 
dve shares of the gain or loss of each partner. Or, 

Rule 2. — As the whole stock is to each partner's stock, so is the wholt 
gain or loss to each partners gain or loss. 

Examples for Practice. 

2. Three merchants, A, B, and C, engaged in trade. A put 
in $ 6000, B put in. $9000, and C put in $5000. They gain 
$ 840. What is each man's share of the gain ? 

Ans.,A's gain $ 252, B's gain $ 378, C's gain $ 210. 

3. A bankrupt owes Peter Parker $ 8750, James Dole $ 3610, 
and James Gage $ 7000. His effects, sold at auction, amount to 
$ 6875 ; of this sum $ 375 are to be deducted for expenses, &c 
What will each receive of the dividend ? 

Ans. Parker, $2937.75|Jf; Dole, $1212.03^-^; Gage, 
$ 2350.20t8^V 

4. A merchant, failing in trade, owes A $ 500, B $ 386, C 
$ 988, and D $ 126. His effects are sold for $ 100. What will 
each man receive ? 

Ans. A receives $ 25.00, B $ 19.30, C 49.40, D $ 6.30. 

5. A, B, and C, engaged in trade. A put in $ 700, B put in 
$300, and C put in 100 barrels of flour. They gained $90; 
of which sum C took $ 30 for his part ; what will A and B re- 
ceive, and what was C's flour valued per barrel ? 

Ans. A receives $ 42, B $ 18, Cs flour $ 5 per barrel 

255t To find each partner's share of the profit or loss, 
when the stock is employed unequal times. 

Ex. 1. Josiah Brown and George Dole trade in company. 
Brown put in $ 600 for 8 months, and Dole put in $ 400 for 6 
months. They gain $ 60. What is each man's share of the 
gain? 

OPERATIOir. 

$6 0jOX8=-$4800forl month. 
$ 4 X 6 — $2400 for 1 month. 

$7200 
^J^ ss J, Brown's share in the partnership. 
^1^^ =» ^, Dole's share in the partnership. 
I of $ 60 = $ 40, Brown's gain ; J of $ 60 = $ 20, Dole's gain. 

254. The rule for finding the shares of profit or loss when the stock id 
tmplojed the same dme ? 
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$ 600 for 8 montlis is the same as $ 600 X 8 »s $ 4800 for 1 month, 
because $4800 would gain as much in 1 month as $ 600 in 8 months; 
and $ 400 for 6 months is the same as $ 400 X 6 = $ 2400 for 1 montib. 
The question Jien is the same as if Brown had put in $ 4800 and Dole 
$ 2400 for 1 month each. The whole stock would then be S 48004- 
S 2400 ==: $ 7200, and Brown's share of the gain would be ^^ = j 
of $60»»$40; and Dole's share, f|^ :== ^ of $ 60 =^ $ 20. 

OPERATION BT PROPORTION. 

$4800 $7200:$4800::$60:$4 0, B's share. 
$2400 $7200:$2400::$60:$2 0, D's share 

$7200 

Rule 1. — Mvitiply each partner's stock hy the tune it was in trader 
and consider each product a numerator^ to he written over the sum of the 
products, as a common denominator. Then multiply the whole gain or 
loss hy each of these fractions, and the product will he the respective shares 
of the gain or loss of each partner. Or, 

Rule 2. — Multiply each partner's stock hy the time it uxis in trade; 
then, as the sum of these products is to each product^ so is the whole gain 
or loss to each partner's gain or loss. 

Examples fob Pbactice. 

2. A, B, and C trade in company. A pat in $ 700 for ^ 
months ; B put in $ 800 for 6 months ; and C put in $ 500 for 
10 months. They gain $ 399. What is each man's share of the 
gain? Ans: A's gain $ 105, B's gain $ 144, Cs gain $ 150. 

3. Johnson, Hyde, and Tyler enter into business, under the 
firm of Johnson, Hyde, & Go. Johnson put in at first $ 1000, 
and at the end of 6 months $ 500. Hyde put in at first $ 800, 
and at the end of 4 months $ 400 ; but, at the end of 10 months, 
he withdrew $ 500. Tyler put in at first $ 1200, and at the end 
of 7 months $ 300, and at the end of 10 months $ 200. At the 
end of the year they found their net gain to be $ 1000. What is 
each man's share ? 

Ans. Johnson's gain $ 348.02ff|, Hyde's $ 273.78yVT> Tyler's 
$ 378.19,yr- 

4. George Morse hired of William Hale, of Haverhill, a horse 
and chaise for a ride to Newburyport, for $ 3.00, with the privi- 
lege of one person's having a seat with him. Having rode 4 

255i What are the rules for finding the shares of profit or loss when the 
stock is employed for nneqnal times ? Why do you multiply each man's 
stock by the time it was in trade '^ 
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miles, he took in John Jones, and carried him to Newburypbrt, 
and brought him back to the place from which he took him. 
What share of the expense should each pay, the distance from 
Haverhill to Newburyport being 15 miles? 

Ans. Morse pays $1.90, Jones pays $ 1.10. 

5. J. Jones and L. Cotton enter into partnership for 1 year. 
January 1, Jones put in $ 1000, but Cotton did not put in any 
until the first of April. What did he then put in, to have an 
equal share with Jones at the end of the year ? 

Ans. 1333.33^. 

6. S, C, and D engage in partnership, with a capital of $ 4700. 
S's stock was in trade 8 months, and his share of the profits was 
$ 96 ; Cs stock was in the firm 6 months, and his share of the 
gain was $ 90 ; D's stock was in the firm 4 months, and his gain 
was $80. Required the amount of stock which each had in 

^^® ^™^ (S's stock $1200. 

Ans. 4 C's stock $ 1500. 
( lys stock $ 2000. 

7. A, B, and C engage in trade. A put in $ 300 for 7 months, 
B put in $ 500 for 8 months, and C put in $ 200 for 12 months ; 
they gain $ 85 ; what share of the gain does each receive ? 

Ans. A $ 21, B $ 40, and C $ 24. 

• 8. A and B engage in trade, with $ 500. A put in his stock 
for 5 months, and B put in his for 4 months. A gained $ 10, 
and B gained $ 12 ; what sum did each put in? 

Ans. A $ 200, B $ 300. 

/ 9. A and B trade in company. A put in $ 3000, and at the 
end of 6 months put in $ 2000 more ; B put in $ 6000, and at 
the end of 8 months took out $ 3000 ; they trade one year, and 
gain $ 1080 ; what is each man's share of the gain ? 

Ans. A's share is $ 480, B's $ 600. 

10. Four men hired a pasture for $ 50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks ; C put in 12 oxen 
for 5 weeks, calling 3 oxen equal to 2 horses ; and D put in 3 
horses for 14 weeks. How much ought each man to pay ? 

Ans. A $ 6.66§, B $ 16.00, C $ 13.33^, and D $ 14.00. 

11. A, B, and C contract to build a piece of railroad for 
$ 7500. A employs 30 men 50 days ; B employs 50 men 36 
days ; and C employs 48 men and 10 horses 45 days, each horse 
to be reckoned equal to one man, and he is also to have $112.50 
for overseeing the work. How much is each man to receive ? 

Ans. A receives $ 1875 ; B, $ 2250 ; C, $ 3375. 
22* 
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CURRENCIES. 

256t The Cmreney of a state or coantry is its monej or dr* 
culating medium of trade. 

In the United States, the gold, silver, and copper coins of the 
country, foreign coins whose value has been fixed by law, and 
bank-notes, redeemable in specie, pass as money. 

The Legal Tendefy in this countxy, in payment of debts, is gold 
and silver. 

The Jkirtnstc VcUus of foreign coins is their mint value, or 
that depending upon the weight and purity of the metal of which 
they are made ; their Chmmercicd Value is the price they will 
bring in the market, and their Legcd Value is that fixed by law. 

The value of some foreign coins, as fixed by present laws of 
the United States, is shown in the following 



TABLE OF FOREIGN CURRENCIES. 



Pound Ster. of G. Britain, $ 4.84 
Pound Ster. of Br. Prov., 
Nova Scotia, N. Bruns., 
Newfoundland, and Can., 
Dollar of Mexico, Peru, 
Chili, and Cen. America, 
Specie Dollar of Sweden 

and Norway, 
Specie Dol. of Denmark, 
Eix Dollar of Bremen, 
Bix Dollar, or Thaler, of ^ 
Prussia and Northern > 
States of Germany, ) 
Ruble, silver, of Russia, 
Guilder of Netherlands, 
Florin of Netherlands, 
Florin of South of Germany, 



4.00 



1.00 

1.06 

1.05 
.78| 

.69 

.75 
.40 
.40 
.40 



$ 



Ounce of Sicily, 
Pagoda of India, 
Tael of China, 
Milrea of Portugal, 
Milrea of Azores, 
Ducat of Naples, 
Rupee of British India, 
Marco Banco of Hamburg, 
Franc of France and Bel., 
Livre Toumois of France, 
Leghorn Livre, 
Lira of Lombardy, Vene- \ 
' tian Kingdom, ) 

Lira of Tuscany, 
Lira of Sardinia. 
Real Plate of Spain, 
Real Yellon of Spain, 



2.40 
1.84 
1.48 
1.12 

.8S| 

.80 . 

.44 

.35 

•ISA 
.18} 

.16 
.16 

.16 

.ISA 
.10 

.05 



The legal currency of this country, previous to 1786, was 
sterling money, or that of pounds, shillings, and pence. On the 
adoption of the currency of dollars and cents, there were in 
circulation colonial notes, or bills of credit, which had depre- 
ciated in value. This depreciation being greater in somersec- 



256. What is .currency ? What pass for money in the United States 1 
What is the intrinsic value of foreign coins? The commercial value? 
The legal value ? Mention some of the foreign coins whose value has becB 
fixed by law. What was the currency of this country previous to 1786 ? 
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tions than in others, gaye rise to the variationy in the States, as to 
the number of shillings, equivalent to a dollar^ as shown in the 
following ^ 

TABLE. 



$ 1 inn 



' New Eng.States, "1 

1 = 6s. = 



$ 1 inn 



Virginia, 1 = 6s. i= -A £, called New Eng. currency ; 

Kentucky, [ of which 1 £ »= $ 3^ ; Is. => 1 6| cts. 

Tennessee, J 

New York, 1 

Ohio, 1 3^ 8s. = f£, called New York currency; 

Michigan, | of which l£ » $ 2^ ; Is. :» 12^ cts. 

North Carolina, J 



$ 1 inn 



' Pennsylvania, 
Jc 






■B 7s. 6d. S3 f £, called Pennsvlvania cur- 
'rency; of which l£ «$2f ; Ib.^ IS^cts. 



New Jersey, 

Delaware, 

Maryland, 

Georgia, >= 4s. 8d.=|j^£, called Greorgia currency; 

South Carolina, \ of which l£ = $ 4f ; Is. =» 21f cts. 

(Canada, ^ 

Nova Scotia, I =5s. = ^£, called Canada currency; of 
New Brunswick, f which l£ -= $ 4 ; Is. = 20 cts, - 

Newfoundland, J 

r S =r4^s. = ^£, called English or Ster- 

$ 1 in -| Great Britain, >■ ling money ; of which l£ ^>= $4.84 ; Is. 

( >«24icts. 

The old correncies of the States are no longer used in keeping accounts^ 
yet the price of articles is still named by some traders in the old conency 
of their State. 

BEDUCTION. 

357« Rednetion of CDmneies is the process of finding the value 
of the denominations of one currenpy in the denominations of 
another. 

358. To reduce old State currencies to United States 
money. 

Ex. 1. Reduce 18£ 15s. 6d. New England currency to United 
States money. Ans. $ 62.58^. 

OPERATION. We first reduce the shillings and 

18£ 15s. 6d. = 18.775£. pence to the decimal of a v pound 

iQTT'i • _a_ <I)ifi9^fti (^^' ^^^)» ^^^ Annex it to 

l».//0 -r- T% = ;i? Oii-oo^. ^jjg pounds; we then divide the 

256. What gave rise to the variation in the old currencr^ of this country 1 
Kepeat the table. How are tlie old correBcies of the States now usedl 
757. What is reduction of currencies 1 



260 CUBRENCIES. 

sum hj^j because 68., or a dollar in this currency, is ^ of a pound 
Hence the 

« 

Rule. — Divide the given sum expressed in pounds and decimals of a 
poundy by the value of %t expressed in a fraction of a pound. The quo' 
tient U)iU he the value in dollars. 

Examples fob Practice. 

2. Change 144£ 7s. 6d. of the old New England currency to 
United States money. Ans. $ 481.25. 

3. Change 74£ Is. 6d. of the old currency of New York to 
United States money. Ans. $ 185. 18}. 

4. Change 129£ of the old currency of Pennsylvania to 
United States money. Ans. $ 344 

5. Change 84£ of the old currency of South Carolina to 
United States money. Ans. $360. 

6. Change 144£ 4s. of Canada and Nova Scotia currency to 
United States money. Ans. $ 576.80. 

7. Change 257£ 8s. 6d. English or sterling money to United 
States money. Ans. $1245.937. 

259. To reduce United States money to old State cur- 
rencies. 

Ex. 1. Reduce $ 152.625 to old New England currency. 

Ans. 45£ 15s. 9d. 

OPERATION. Since 68., or a dollar, in this car- 

152.625 X A = 45.7875£. rency, is ^^^ of a pound, we multiply 

45.7875£ = 45£ 15s. 9d. *^5 g^^^,? «T ^^ ? .^^*!?,? A» a»d 

reduce the decimal to shiUmgs and 

pence. (Art. 189.) 

Rule. — Multiply the given sum expressed in dollars by the value oj 
$ 1 expressed in a fraction of a pound. The product unll be the value in 
pounds. 

Examples for Practice. 

2. Change $ 481.25 to the old currency of New England. 

Ans. 144£ 78. 6d. 

— — — ■— ■■ ■ ■ ■ -■ ■ 

259. How do you reduce United States money to pounds, shillings, 
pence, and farthings. New England currency? Why multiply by ^£ ? 
How would you reduce United States money to pounds, &c., Ohio cur- 
rency ? How, to Pennsylvania currency ? The general rule ? The rule 
for reducing United States money to pounds, shillings, pence, and farthings, 
of the different carrencleal 
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3, Change $ 185.18f to the old currency of New York. 

Ans. 74£ Is. 6d. 

4r Giange $ 344 to the old currency of Pennsylvania. 

Ans. 129£. 

5. Change $360 to the old currency of South Carolina. 

Ans. 84£. 

6. Change $ 576.50 to Canada and Nova Scotia currency. 

Ans. 144£ 2s. 6d. 

7. Change $ 1245.937 to English or sterling money. 

Ans. 257£ 8s. 6d. 

260t To reduce any foreign currency to United States money, 
and United States money to any foreign currency, when the 
value of a unit of the currency is known (Art 256). 

Multiply or divide^ as the case may require^ by the value of the wniil oj 
the given currency expressed in United States money. 

Examples for Practice. v 

^^ • . 

Ex. 1. Beduce 123 rubles, silver, of Russia, to United States 

money. ^ Ans. $92.25. 

2. Beduce $ 27.90 to francs. Ans. 150 francs. 

3. What is the value of 121 thalers of Prussia in United 
States money ? Ans. $ 83.49. 

4. What is the value of $ 165.20 in florins ? 

Ans. 413 florins. 

5. A merchant purchased tea in China to' the amount of 216 
taels. What did it cost in United States money ? 

Ans. $ 319.68. 

6. How many realsj plate of Spain, are equal to $ 5137.90 ? 

Ans. 51379. 



EXCHANGE. 



261* ExehaBgD) in commerce, is the paying or receiving of 
money in one place for an equivalent sum in another, by means 
of Drafts or BUU of Exchange, • 

260. How do you ledaoe any foreign carrency to United States money, anci 
United States money to any foreign currency 1 — 261. What is Qxchasv^'^ 



262 EXCHANGE. 

A Bill of ExehangB is a written order, to some person at a dis- 
tance, to pay a certain sum, at an appointed time, to another 
person, or to his order. 

The Maker or Drawer of a bill is the person who draws it. 

The Bayer} Taker^ or Bemitter of a bill is the person for whom 
it is drawn. 

The Drawee is the person on whom it is drawn ; who is also 
called the acceptor^ after he has accepted it 

The Indoner of a bill is the person who indorses it. 

The Holder or Possessor of a bill is the person in whose legal 
. possession the bill may be at any time. 

Exchange is at par when a certain sum, at the place &om 
which it is remitted, will pay an equal sum at the place to which 
it is remitted. 

It is said to be at a premium^ or above par, when the balance 
of trade is against the place from which the bill is remitted ; and 
behw par when the balance of trade is in &,vor of the place fix>m 
which the bill is remitted. 

INLAND BILLS. 

262. An Inland Bill of Exchange, or Draft, is one of which the 

drawer and drawee are both residents of the same country. 

263. To find the cost of an inland bill, or draft. 

Add to the face of the bill, or draft, the amotmt of premiumy or sub- 
tract from. the face of the bill, or draft, the amount of discount. 

Examples for Practice. 

Ex. 1. What is the cost of the following bill of exchange, or 
drafl, at 1 j- per cent discount ? Ans. $ 445.22. 

$452. Boston, March 6, 1856. 

At tight, pay to WiUiam Dura, or order, four hundred aid 
ffty-two doUars, value received, and charge the same to my ac- 
count, Edwin Danton. 
To Lewis Fontenat, 

Merchant^ New Orleans. 

2. A merchant in^ Chicago purchased a bill on New York for 
$ 1164, at 1 per cent, premium ; what did he pay? 

Ans. $1175.64. 

261. What is a bill of exchange? Who is the maker, or drawer, of a 
bill ? The buyer, taker, or remitter 1 The drawee ? The indorser ?^ The 
holder, or possessor ? When is exchange at par ? When at a premiara ? 
When at a discoont ? — 262. What is an inland bill, or draft ? — 263. HoW 
do yovL find the valae of an inlaxid bvll^ ot dxaftt 
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8. What costs a bill on Burlington, Iowa, for $ 4000, at 2| per 
c^nt discount ? Ans. $ 3900. 

4. What costs a bill on Buffalo for $ 450, at | of 1 per cent 
discount ? Ans. $ 447.18f . 

5. What costs a draft from the Girard Bank,- Philadelphia, on 
the Bank of Commerce, Boston, for $ 2517.70, at ^ of 1 per 
cent, premium ? Ans. $ 2520.84r4-- 

FOREIGN BILLS. 

264. A Foreign Bill of Exchange is one of which the drawer 
and drawee are residents of different countries. 

Foreign biDs are usually drawn in sets ; that is, at the same 
time there are drawn two or more bills of the same tenor and 
date, each containing a condition that it shall continue payable 
only while the others remain unpaid. 

NoTB. — Each bill of a set is remitted in a different manner, in order to 
gnard against loss or delay ; and when one of the set has been accepted and 
paid, the others become worthless. 

EXCHANGE ON ENGLAND. 

265« The exchange value in the United States of the pound ! 
sterling of Great Britain, is that of its former legal value, $ 4| 
ss $ i^ SB $ 4.44f . The commercial value is generally about 
9 per cent, more than this exchange, or nominal par value. 

Thus, nominal par value being »» $ 4.44f . 

To which we add 9 per cent premium, — .40 ^ 

The commercial par value will be = $ 4.84^. 

Therefore, when the nominal exchange between the United 
States and Great Britain exceeds 9 per cent, premium, it is 
above commercial par ; when less, it is belpw that par. 

Note. — The intrinsic or mint value of a pound sterling according to the 
pure metal in an English sovereign, is $4,861, so that sterling money is 
actual par when it is qaoted at 9-} per cent preminm. 

266. To find the cost of a bill on England. 

Ex. 1. What should be paid for the following bill at 9^ per 
cent, premium ? Ans. $ 4866.66§. 

264. What is a foreign bill of exchange 1 How are foreign bills usnally 
drawn? Why? — 265. What is the exchange value of the pound sterling 
of Great Britain, in United States money ? How does this differ from the 
commercial par value ? 



264 EXCHANGE. 

* 

Exchange for £ 1000. Msw York, May 16, 1856. 

Thirty days after sight of this first of exchange (second and 
third of the same tenor and date unpaid)^ pay J. W. Hathaway 
4* Oo»y or order, London, one thousand pounds sterling, value 
received, and place the same to my account. 

To Bates, Baring, <& Co., London. Bufus W. King. 

OPERATION. 

$ V X 1.095 = $ 4.866f ; 1000 X 4.866f = $ 4866.66S. 

We multiply $^, the nominal value of a pound, by 1.095, the 
given rate, decimaUj expressed, and obtain $ 4.866f as the cost 
of a pound at that rate; and 1000 multiplied hj the number 
denoting this cost gives $ 4866.66f as the cost of the bill. 

Rule. — Multiply ike face of the hUl by the cost of one pound at the 
given rate of exchange, and the product wHl be the cost in dollars. 

Note. — When there are in the given sum, shillings, pence, or farthings, 
thej mast be reduced to a decimal of a pound. 

Examples for Practice. ' 

2. A merchant in Boston wishes to purchase a bill of 572£ 
10s., on Liverpool, the premium being 8^ per cent. ; what will it 
cost him in dollars and cents ? Ans. $ 276P.72f. 

3. If J. C. Sherman, of Chicago, should remit to London 
1200£, exchange being at 9^ per cent., what will be the cost of 
the bill in United States money ? Ans. $ 5826.66|. 

267t To find the face of a bill on England, which can 
be purchased for a given sum. 

Ex. 1. When exchange is at 9 J per cent, premium, what will 
be the amount of a bill on London which I can purchase for 
$4866.66f? Ans. lOOOi. 

0PEBATI017. 

$ V- X 1.095 = $ 4.866§ ; 4866.66| -I- 4.866f =« 1000£. 

266. The rule for finding the cost of a bill on England in United Statei 
currency ? — 267. The rule for finding the faceof a bill on England, which 
can be purchased for a giveti sum of United States currency ? 
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We find, as by Art. 266, the cost of one pound at the given 
rate of exchange. The given sum, $ 4866.66§, we divide by 
the cost of one pound, and obtain 1000£ as the required face of 
the biU. 

KuLE. — Divide the given sum hy the cost of one pound at the given 
rate of exchange, and the quotient wUl he the face of the bUl in pounds* 

Examples for Practice. 

2. J. Heed, of Cincinnati, proposes to make a remittance to 
Liverpool of $ 1640, exchange being at 8 J per cent premium ; 
what will be the face of the bill he can remit for that sum ? 

Ans. 340£ Is. lOd. 

3. A merchant wishes to remit $ 500 to England, exchange 
being at 10 per cent; premium ; what will be the face of the bill 
he can purchase for that sum ? Ans. 102£ 5s. 5d.-|-. 

EXCHANGE ON FRANCE. 

2S8* In France accounts are kept in francs and centimes. 
The centimes are hundredths of a franc. All bills of exchange 
on France are drawn in francs, and are bought, sold, and quoted 
as at a certain number of francs to the dollar. 

269i To find the cost of a bill on Prance. 

Divide the face of the bill hy the cost of one dollar in francs, and ihe 
quotient will he the cost in dollars. 

Examples for Practice. 

Ex. 1. What must be paid, in United States currency, for a. 
bill on Paris of 2380 francs, exchange being 5.15 francs per dol- 
lar? Ans. $ 462.13-f . 

2. How many dollars will purchase a bill on Havre of 30000 
francs, exchange being 5.17^ francs per dollar? 

Ans. $ 5797.10-I-. 

3. What is the cost of a bill on Paris of 62500 francs, ex- 
change being 5.12 francs per dollar? Ans. $ 12207.03-|— 

270. To find the face of a bill on France, which can be 
purchased for a given sum^ 



268. How are accounts kept in France ? How ar^ all bills of exchange 
on France drawn ? — 269. How do you find the cost in United States cur- 
rency of a bill on France 1 — 270. How do you find the face of a bill on 
France, which can be purchased for a given sum of United StA.tfiA \Ba?BK^^ 

23 



266 DUODECIMALS. 

Mvii^y the given sum by the cost of one doUar in francs, and the 
product wHl he the face of the bUl in francs. 

Ex. 1. Alfred Walker, of New York, pays $ 2500 for a bill 
on Paris, exchange being 5.12 francs per dollar. What was the 
face of the bill in francs ? Ans. 12800. 

2. When exchange on France is at 5.13 francs per dollar, a 
bill of how many francs should $ 700' purchase ? Ans. 3591. 

3. Morton and Blanchard, of Boston, wish to remit $ 675 to 
Paris, exchange b6ing 5.16 francs per dollar; what will be the 
face of the bill of exdiange they can purchase with the money ? 

. Ans. 3483 francs. 



DUODECIMALS. 

271 1 Daodecimak are a kind of compound numbers in which 
the unit^ or foot, is divided into 12 equal parts, and each of these 
parts into 12 other equal parts, and so on indefinitely ; thus, ^^, 

Duodecimals decrease from left to right, according to a scale 
of 12 (Art 82 ; note). The different orders, or denominations 
are distinguished from each other by accents, called indices placed 
at the right of the numerators. Hence the denominators are not 
expressed. Thus, 

1 ingh or prime, equal to -j^ of a foot, is written 1 in. or 1'. 

I second * " . ^i^ " ** 1". 

1 third « jtV? " " 1'"- 

1 fourth « y^yl^ " « V"'. 



TABLE. 



12 fourths make 1'". 

12 thirds " 1". 



12 seconds make 1'. 

12 inches or primes " Ifl. 



Note. — The foot expresses 12 linear inches, 144 square inches, or 1728 
cubic inches, according to the measure in which ^e duodecimal is employed. 

ADDITION AND SUBTBACTION. 

272t Duodecimals are added and subtracted in the 
same manner as compound numbers. 

271. What are duodecimals ? How do duodecimals decrease"^ from left to 
right 9 How are the different denominations distinguished from each other 1 
— 272. How are duodecunais added Mvd ^^vbtnAtfidl 



MULTIPLICATION AND DIVISION. . 267 

Examples fob Pkacticb- 

1. Add together 12ft. 6' 9", 14ft. T 8", 165ft. 11' 10". 

Ana. 193ft. 2' 3". 

2. Add together 182ft. 11' 2" 4'", 127ft. 7' 8" 11'" 291ft. 5' 
11" 10'". Ans. 602ft. 0' 11" 1'". 

3. From 204ft. 7' 9" take 114ft. 10' 6". Ans. 89ft. 9' 3". 

4. From 397ft. 9' 6" 11'" 7"" take 201ft. 11' 7" 8'" 10"". 

Ans. 195ft. 9' 11" 2'" 9"". 

MULTIPLICATION AND DIVISION. 

27St The denomination of the product of any two duo- 
decimals. 

Ex. 1. V^hat is the product of 9ft^ multiplied hy 3ft. ? 

Ans. 27ft. 

OPEBATION. 

9ft. X 3 = 27ft. 

2. What is the product of 7ft. multiplied by 6' ? Ans. 3ft. 6'. 

OPERATION. ^ 

6' = ^ of* a foot; then 7ft. X A =- 4J = ^2' ; 42' -^ 12 

= 3ft. 6'. 

3. What is the product of 5' multiplied by 4' ? Ans, V 8". 

OPERATION. 

6' =. T^Sf, and 4'= tV ; then t^ X A = A%= 20"; 20"=1'8", 

4. What is the product of 9' multiplied by 11'"? ♦ 

Ans. 8'" 3"". 

OPERATION.- 

9/ = ^, and ll"'«T^y; then ^^ X t^f == inWr^ "= 99"" ; 

99//// -1- 12 = 8'" 3"". 

Thus, feet multiplied by a number denoting feet produce feet ; feet, 
by primes produce primes; primes, by primes proauce seconds, &c. ; 
and the several products are of the same denomination as defnoted by 
the sum of the indices of the numbers multiplied together. Hence, 

When two numbers are midtiplied together^ the sum of their indices 
annexed to their product denotes its denomincUian, 

274t To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. 30ft. 5' 6". 

273. How is the denomination of the product denoted when duodecimals 
are mnldplied together ? 



268 DUODEQIMALS. 

OPERATION. ^6 fii*^ multiply each of the terms in the mnlti- 

ft/v nt plicand by the 7' in the multiplier ; thus, 6' X 7' = 

°Jr 2, 42" =. 3' and 6". Writing the 6" below, one place 

^^^ ' to the right, we add the 3' to the product of 8ft. X 7' 

4ft. 11' 6" e= 6 9' = 4ft. and 11', which we write down. We then 

2 5ft;. 6' multiply by the 8ft., thus: 6' X ? = 18' = 1ft. and 
6'. We write the 6' under primes in the other 

3 Oft. 5' 6" partial product, and add the 1ft}. to the product of 

the 8ft. X ^1 making 25ft, which we write down. 
The partial products being added, we obtain SOft. 5' 6". 

Note. — Tho notation of feet, primes, seconds, &c., of the multiplier is 
retained in the operation to note the different order of units. 

Rule. -*- Write the multiplier under the multiplicand^ so that the same 
denominations shaU stand in the same column. 

Beginning at the right hand, multiply each term in the multiplicand by 
each term of the multiplier , and give each term of the product the proper 
index, observing to carry 1 for every 12 from each loioer denomination 
to the next higher. 

The sum of the several partial products wiU be the product required. 

Examples fob Practice. 

2. Multiply 8ft. Sin. by 7ft. 9in. Ans.-63fL 11' 3". 

3. Multiply 12fl;. 9' by 9ft. 11'. Ans. .126fl. 5' 3". 

4. My garden is 18 rods long aad 10 rods wide ; a ditch is dug 
round it 2 feet wide and 3 feet deep ; but the ditch not being of 
a sufficient breadth and depth, I have caused it to be dug 1 foot 
deeper, and, outside, 1ft. Gin. wider. How many solid feet will it 
be necessary to remove ? Ans. 7540. 

5. I havo'a room 12 feet long, 11 feet wide, and 7^ feet high. 
In it are two doors, 6 feet 6 inches high, and 30 inches wide, 
and the mop-boards are 8 inches high. There are 3 windows, 3 
feet 6 inches wide, and 5 feet 6 inches high ; how many square 
yards of paper will it require to cover the walls ? 

Ans. 25-^^^ sq. yd. 

275. To divide one duodecimal by another. 

Ex. 1. A certain aisle contains 68ft. 10' 8" of floor. The 
width of the floor being 2ft;. 8', what is its length ? 

Ans. 25ft^ 10'. 
OPERATION. We first divide the 68ft. by 

ifL 8' ) 6 8ft. 1 0' 8" ( 2 5ft. 1 C the divisor, and obtsdn 25ft. 
6 6ft. 8' ^'^^ ^® c[uotient. We multiply 

the entire divisor by the 25, 

2fl^ 2' 8" and subtract the product, 66ft. 

2ft;. 2' 8" 8', from the corresponding por- 

tion of the dividend, and ob- 

274. The rule for t\ve i!wAV\p\\cBJiaaTL q1 ^\)£A<iK»sDA.Ul 



INVOLUTION. 269 

tain 2ft. 2% to which remainder we brin^ down the 8", and dividing, 
we obtain 10' for the quotient. Multiplying the entire divisor by the 
10', we obtain 2ft. 2' 8'', which subtract in like manner as before, 
leaves no remainder. Therefore, 25ft. 10' is the length o£ the aisle. 

Rule. — Find how many times the highest term of the dividend wHX 
contain the divisor, ' By this quotient mvUiply the entire divisor^ and 
subtract the product from the corresponding terms of the dividend. To 
the remainder annex the next denomination of the dividend, and divide in 
like manner as before, and so continue till the division is complete. 

Examples for Practice. 

2. What must be the length of a board, that is 1ft. 9in. wide, 
to contain 22ft. 2in. ? ^ Ans. 12ft. Sin. 

3. I have engaged E. Holmes to cut me a quantity of wood. 
It is to be cut 4ft. Gin. in length, and to be " corded '* in a range 
256ft. long. Required the hight of the range to contain 75 
cords* Abs. 8ft. 4in. 



INVOLUTION. 

376« InTOlntion is the process of finding any power of a num- 
ber. 

A Power of a number is the product obtained by taking the 
number, a certain number of times, as a factor. The factor, thus 
taken, Js called the root, or the first power. 

The Index or Exponent of a power is a small figure placed at 
the right of the root, indicating the number of times it is taken 
as a factor. Thus, & indicates the second power of 6 ; 4^ the 
third power of 4 ; and (§)*, the^bMr^ power of J. 

The second power of a number is sometimes called its square ; 
the third power, its cube ; and the fourth power, its li-quadrate. 

277t To raise a number to any required power. 

3 =3 3, the first power of 3, written 3 or 3^ 

^3X3= 9, the second power of 3, written 3'. 

3X3X3= 27, the third power of 3, « 3^ 

3X3X3X3== 81, the fourth power of 3, « 3*. 

8X3X3X3X 3 =243, the fifth power of 3, « 3^ 

275. "The rule? — 276. What is Involution? A power? What Is the 
tinmber called that denotes the power ? Where is it placed ? — 277. To 
what is the index in each power equal ? 

23* 



270 INVOLUTION. 

By examining the Beyeral powers of 8 in the examples ^ven^we 
see that the index of each power is equal to the number of times 3 is 
used as a factor in the multiplications producing the power, and that 
the number of times the number is multiplied into itself is one less 
than the power denoted bj the index. Hence the 

Rule. — Multiply the given number hy itself y as many times less 1, as 
there are units in the exponent of the required poioer, 

NoTB 1. -^ A fraction may be raised to any power, by inyolTing its terms- 
Thus, the second power of f is f X f = jV» 

NoTB 2. — A mixed number may be either Tednced to an Improper 
fraction, or the fractional part reduced to a decimal, and then raised to the 
required power. 



Examples fob Pbactioe. 



Ans. 36. 

Ans. 125. 

Ans. 4096. 

Ans. ^. 



1. What is the 2d power of 6 ? 

2. What is the third power of 5 ? 

3. What is the 6th power of 4 ? 

4. What is the 4th power of -J ? Ans. ^. 

5. What is the 5th power of 3f ? Ans. 662 Jff. 

6. What is the 3d power of .25 ? Ans. .015625. 

7. What is the 1st power of 17 ? Ans. 17. 

278. To raise a number to any required power without 
producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4 ? Ans. 65536. 

OPERATION. 

4, 16, 6 4; 64X64X16 = 6553 6. 

We raise the 4 to the 2d and to the 3d power, and write above each 
power its exponent ■ We then add the exponent 3 to itself, and, in- 
creasing the sum by the exponent 2, obtain 8, a number equal to the 
power required. We next multiply 64, the power belonging to the ex- 
ponent 3, into itself, and this product by 16, the power belonging to the 
exponent 2, and obtain 65536 for the 8th power. 

KuLE. — Raise the given number to any convenient number of potoers^ 
and write above each of the respective powers its exponent. Then add 



277. The rule for raising a number to any required power 1 How may a 
common fraction be raised to a required power ? How a mixed number 1 
^278. What are the numbers plaoad over the several powers of 4 called, 
luid what do they denote 1 
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togeOier $uch exponents as wiU make a number equal to the required power^ 
repeating any one when it is more convenient, and the product of the pouh 
en belonging to these exponents will be the reqmred answer. 



Examples fob Practice* 

2. What is the 7tli power of 5 ? Ans. 78125. 

3. What is the 9th power of 6 ? Ans. 10077696. 

4. What is the 12 power of 7 ? Ans. 13841287201. 

5. What is the 8th power of 8 ? Ans. 16777216. 

6. What is the 20th power of 4? Ans. 1099511627776. 

7. What is the 30th power of 3 ? Ans. 205891132094649. 



EVOLUTION. 

279« ETOlntion is the process of finding the root of a given 
power. It is the reverse of Involution. 

A Boot of a power is a number which, being multiplied into 
itself a certain number of times, will produce the given power. 
Thus 4 is the second or square root of 16, because 4X^ = 16 
and 3 is the third or cvhe root of 2*7, because 3 X 3 X 3 = 27. 

Boots take the name of the corresponding power, thus ; 

The Seeoild, or Square Root, is that of a second power. 

The Third, or Cube Soot, is that of a third power. 

The Fbnrth, or Biqnadrale Root, is that of a fourth power. 

Rational Rooti are those roots which can be exactly found. 

Surd Roots are those which cannot be exactly found, but ap- 
proximate towards true roots. 

Numbers that have exact roots are called perfect powers, and 
all other numbers are called imperfect powers. 

278. The role for inyolving a nnmber without prodacing all the inter- 
mediate powers 1 — 279. What is Evolution ? What is a root ? From what 
does the root take its name 1 What are rational roots ? Surd roots % 
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Boots are denoted bj writing the character \/, called the 
radical sign, before the power, with the index of the root over it, 
or by a fractional index or exponent ; in case, however, of the 
second or square root, the index 2 is omitted. The third or cube 
root of 27 is expressed thus, /^ 27, or 27^ ; the second or square 
root of 25 is expressed thus, i\/ 25, or 25^ ; and the square of One 
cube root of 27, or the cube root of the square of 27, is expressed 
thus, 271. 

EXTRACTION OF THE SQUARE ROOT. 

280* The Square Root, or the root of a second power, is 
80 called because the square or second power of any number 
represents the contents of a square surface, of which Uie root is 
the length of one side. 

281* To extract the square root of a number is to find such a 
factor as, when multiplied by itself, will produce the given num- 
ber, or it is to resolve tl^e number into two equal factors. 

Roots of the first ten integers and their squares are : — 

1, 2, 3, 4, 5,. 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

It will be observed that the second power or square of each of the 
numbers contains twice as manjr fibres as the root, or twice as many 
wanting one. Hence, to ascertain tne number of figures in the square 
root of a given number, 

Beqinning at the right, poiiU it off into as many periods as possible, of 
two figures each ; and there wiU be as many figures in the root as there 
are periods. 

NoTB. — When the given nnmher contains an odd number of figures, the 
period at the left can contain but one figure. 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement ; what will be the length of one 
of the sides ? Ans. 25 feet. 

OPERATION. We must extract the square root of 625 
6 2 5 (26 Ans. *^ obtain one side of the pavement, in 

M ^ ' feet. (Art. 280.) 

Beginning at the right hand, we point 

4 5)225 off* the number into periods, by placmg a 
2 2 5 poiut over the right-hand figure of each 
period ; and then find the greatest square 

279. How are roots denoted ? What is said of the index 2 ? — 280. What 
is meant by the square root, and why is it so called ? — 281. What is meant 
by extracting the square root? How do you ascertain the number of 
B^ree in the square root of any xvumb^t 1 x 
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number in the left-hand period, 6 (hundreds) to be 4 (hundreds), and 
that its root is 2, which we write in the quotient. As this 2 is in the 
place of tens, its value is 20, and represents the side of a square, 
the area or superficial contents of which are 400 square feet, as seen in 
Fig.l. 

We now subtract 400 feet from 625 feet, 
and have 2^5 feet remaining, which must be 
added on two sides of F^. 1, in order that it 
may remain a square. We therefore double 
the root 2 (tens) or 20, one side of the square, 
to obtain the length of the two sides to be en- 
larged, making 40 feet ; and then inquire how 
many times 40, as a divisor, is contained in 
the dividend 225, and SSd it to be 5 times. 
This 5 we write in the quotient or root, and 
also on the right of the divisor, and it repre- 
sents the width of the additions E and F to the 
square, as seen in Fig. 2. 

The width of the additions multiplied by 40, the length of the two 
additions, makes the contents of the two additions £ and F to be 

200 square feet, or 100 feet for each. The 
space G now remains to be filled, to complete 
the square, each side of which is 5 feet, or 
equal to the width of E and F. We sc^uare 
5, and have, the contents of the last addition, 
G, e<][ual to 25 s(][uare feet. It is on account 
of this last addition that the last figure of 
the root is placed in the divisor; for we thus 
obtain 45 feet for the length of all the addi- 
tions made, which, being multiplied by the 
^idth (5ft.), the last figure in the root, the 
product, 225 square feet, will be the con- 
tents of 1^ three additions, E, F, and G, 
and equal to the feet remaining after we 
had found the first square. Hence, we obtain 25 feet for the length 
of one side of the pavement, since 25 X 25 = 625, the number of tiles 
to be arranged, and equal to the sum of the several parts of Fig. "2 ; 
thus, 400 4- 100 + 100 4- 25 = 625. 

This illustration and explanation is founded upon tiie principle. That 



Fig. 2. 
25 feet. 



<N 



E 'ft 


%l 


D 
20 
20 

400 


F 
20 
5 

100 



to 



a 



25 feet. 



281. What is first done after dividing the number into periods? What 
part of Fig. 1 does this greatest square number represent ? What place doen 
the figure of the root occupy, and what part of the figure does it represent f 
Why do you double the root for a divisor ? What part of Fig. 2 does the 
divisor represent? What part does the last figure of the root represent! 
Why do you multiply the divisor by the last fig^ire of the root ? What 
parts of the figure does the product represent ? Why do you square the last 
figure of the root? What part of the figure does this square represent?. 
What other way of finding the contents of the additions without multiplying, 
the parts separately by the width *? 
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(he square of the sum of two numbers is equal to the squares of the nuiiv 
berSi plus twice their product. Thus, 25 being equal to 20 -[- ^) its 
square is equal to the squares of 20 and of 5, plus twice the product of 
20 and 5, or to 400 4- 2 X 20 X 5 + 25 =« 626. 

Rule. — Point off the given number into as many periods as possible 
of two figures each, by putting a point over -the place of units, another 
over the place of hundreds, and so on, / 

Find the greatest square number in the left-hand period, writing the 
root of it at the right-hand of the given number, after the manner of a 
quotient in- division, for the first figure of the root Subtract this square 
number from the first period, and to the remainder bring down the next 
period for a dividend. 

Double the root already found for a divisor, and find how often the 
divisor is contained in the dividend, exclusive of the right-hand figure, 
and annex the result to the root for the second figure of it, and likewise to 
the divisor.^ Multiply the divisor with the figure last annexed by the 
figure annexed to the root, and subtract the product from the dividend. 
To the remainder bring down the next period for a new dividend. 

Double the root already found for a new dirisor, and continue the oper- 
ation as before, till all the periods have been brought dotvn. 

NoTB 1. — The leftrhand period maj contain bat one figure. (Art. 281, 
Note.) 

2. If the dividend does not contain the divisor, a cipher must be placed in 
the root, and also at the right of the divisor; then, after bringing down the 
next period, this last divisor must be used as the divisor of the new divi- 
dend. 

3. When there is a remainder after extracting the root of a number, 
periods of ciphers maj be annexed, and the figures of the root thus obtained 
will be decimals. , 

4. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted in the same manner as in whole numbers, except, in 
pointing off the decimals, either alone or in connection with the whole num- 
ber, we place a point over every -second figure toward the right, from the 
separatrix, and ^11 the last period, if incomplete, with a cipher. . 

5. The square root of any number ending with 2, 3, 7, or 8, cannot be 
exactly found. 

Examples for Pjiactice. 
2. What is the square root of 148996 ? 

^ — ■■ ■ ■ » ■ II ■■■■-■■I ^^^^^ » ■ ^^^^— ^1 ■■ ■ ■» M ^^^— ^^ 

'* The figure of the root must generally be diminished by one or two units, 
on account of the deficiency in enlarging the square. 

■ ■ I ■ ■^ - I ■■ ■ ■ ■ ■ — ■ I ■ ■ I I. I 11 11 I ■■ ■ mm^^^^^^mm^^ . , ■ . ■ ■ B^^— ^— 

281 . The rule for extracting the square root ? What is to be done if the 
dividend does not contain the divisor? What must be done if there is a 
remainder after extracting the root ? What do you do if the given number 
is a decimal ? Of what numbers can tVie ex&ct &<\u&xe toot not be found ? 
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OFEBATION. 

148996(386 
9 



68)589 
544 

766)4596 
4596 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 
is the 



square roo 
square roo 
square roo 
square roo 
square rooi 
square roo 
square roo 
square rooi 
square roo 
square roo 
square roo 
square roo 
square roo 
square roo 
square roo 
square roo 



of 516961? 
of 182329 ? 
of 23804641 ? 
of 10673289 ? 
of 20894041 ? 
of 42025 ? 
of 1014049 ? 
of 538 ? 
of 71? 
of 7? 
of .1024? 
of .3364? 
of .895 ? 
of .120409 ? 



Ans. 719. 

Ans. 427. 

Ans. 4879. 

Ans. 3267. 

Ans. 4571. 

Ans. 205. 

Ans. 1007. 

Ans. 23.194-f. 

Ans. 8.426-f- 

Ans. 2.645-|-* 

Ans. .32. 

Ans. .58. 

Ans. .946+. 

Ans. .347. 



of 61723020.96? Ans. 7856.4. 

of 9754.60423716? 

Ans. 98.7654. 



282* If it is required to extract the square root of a common 
fracttonj or of a mixed number, the mixed number must be re-> 
duced to an improper fraction; and in both cases the fractions 
must be reduced to their lowest terms, and the root of the nu- 
merator and denominator extracted. 

Note. — When the exact root of the tenns of a fraction cannot be found, 
it must be redaced to a decimal, and the root of the decimal extracted. 



Examples for Practice. 

1. What is the square root of ^^ ? 

2. What is the square root of J Jf ? 

3. What is the square root of f ^|^ ? 

4. What is the square root of ^ ^ ^g ? 

5. What \g the square root of 60yig ? 

6. What is the square root of 28|^ ? 



Ans. ij^'tj-. 
Ans. i^. 
Ans. g-f. 
Ans. ^. 
Ans. 7^. 
Ans. 5g. 



282. What do yon do when it is required to extract t\|L& ^cs^^\5\tq. \<;«^\ ^^ ^ 
common fynctionf or of a mixed numbeTl 
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7. What is the square root of 47^? Ans. 6}. 

8. What is the square root of f^ ? Ans. .8584-' 

9. What is the square root of 83f ? Ans. 9.1 4-j-. 

10. What is the square root of 121|J ? Ans. 11.042+. 

11. What is the square root of — 5I ? Ans. f. 

12. What is the square root of — -11 ? Ans. |. 

1667^ 

APPUOATION OF THE SQUARE ROOT. 

283* The square root may be applied to finding the dimensioos 
and areas of squares^ triangles, circles, and other surfaces. 

1. A general has an army of 226576 men ; how many must he 
place rank and file to form them into a square ? Ans. 476. 

2. A gentleman purchased a lot of land in the form of a 
square, containing 640 acres ; how many rods square is his lot ? 

Ans. 320 rods. 

8. I have three pieces of land ; the first is 125 rods long, and 
53 wide ; the second is 62^ rods long, and 34 wide ; and the 
third contains 37 acres ; what will be the length of the side of 
a square field whose area will be equal to the three pieces ? 

Ans. 1 21.1 1-|- rods. 

4. W. Scott has 2 house-lots ; the first is 242 feet square, and 
the second contains 9 times the area of the first; how many feet 
square is the second ? Ans. 726 feet 

-5. There are two pastures, one of which contains 124 acres, 
and the area of the other is to the former as 5 to 4 ; how many 
rods square is the latter ? Ans. 157.48-|- rods. 

6. I wish to set out an orchard containing 216 fruit-trees, so 
that the number of trees in length shall be to the number of trees 
in breadth as 3 to 2, and the distance of the treeis from each oth- 
er 25 feet ; how many trees will there be in a row each way, 
and how many square feet of ground will the orchard cover ? 

Ans. 18 in length ; 12 in breadth ; 116875sq. ft. 

284* A Triangle is a figure having three sides and three 
angles. 

A Right-angled Triangle is a figure having three sides and three 
angles, one of which is ^ right angle. 

283. To what may the square ropt be i^ppUed?— 284. What is a triangle f 
What 18 a rigrht-angied triangle'^ 



I 
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In the tmngle, ABC, the angle at B is a 
right angle ; the longest side, A C, the hypoth- 
enuse ; the side, A B, on which the triangle 
stands, the hose ; and the side, B C, perpen- 
dicular to the base, the perpendicular. 




Base. 



285. In every right-angled triangle, the square of the hypothec 
nuse is eqtial to the sum of the squares of the base and perpendic- 
tdar. 
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It will be seen, bj examining this dia- 
p*am, that. the large square, formed on the 
nypothenuse A C, contains the same number 
of small squares as the other two counted 
together. 



286. To fiud the Hypothenuse, the base and perpen- 
dicular being given. 

Rule.' — Add the sqtutns of the base to the square of the perpendicu- 
lar^ and extract the square root of the sum. 

287. To find the Perpendicular, the base and hypoth- 
enuse being given. 

Rule. — Subtract the square of the base from the square of the hy- 
pothenuse, and extract the square root of the remainder. 

288. To find the Base, the hypothenuse and perpen- 
dicular being given. 

Rule. — Subtract the square of the perpendicular from the square of 
the hypothenuse, and extract the square root of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top cf 
a house 40 feet in bight, the bottom of the ladder being placed 9 
feet from the sill ? Ans. 41 feet. 

284. What is the longest side called ? What the other two ? — 285. How 
does the square of the hypothenuse. compare with the base and perpendicular? 
How does this fact appear from Fig. 2? — 286. The rule for finding the 
hypothenuse 1 — 287. What for finding the perpendicular ? — 288. What for 
finding the base ? 

24 



EVOLUTION. 

2. Two vessels sail from the same port ; one sails due north 
860 miles, and the other due east 450 miles; what is their dis- 
tance from each other ? Ans. 576.2-f- miles. 

3. The hjpothenuse of a certain right-angled triangle is 60 
feet, and the perpendicular is 86 feet ; what is the length of the 
base? Ans. 48 feet. 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from the 
base of the steeple, is 120 feet in length ; what is the hight of 
the steeple ? Ans. 109.08+ feet 

5. The hight of a tree on an island. in a certain river is 160 
feet The base of the tree is 100 feet on a horizontal line fix)m 
the river, and is elevated 20 feet above its surface. A line ex- 
tending from the top of the tree to the further shore of the river 
is 500 feet Required the width of the river. 

Ans. 866.47-f feet 

6. On the edge of a perpendicular rock, whose base is 90 feet, 
on a level, frx)m a certain road that is 110 feet wide, there is a 
tower 160 feet high ; the length of a line extending from the 
top of the tower to a point on the opposite side of the road is 800 
feet What is the elevation of the base of the tower above the 
road ? Ans. 63.6-|- feet 

7. John Snow's dwelling is 60 rods north of the meeting- 
house, James Briggs's is 80 rods east of the meeting-house, 
Samuel Jenkins's is 70 rods south, and James Emerson's 90 rods 
west of the meeting-house ; how fisir will Snow have to travel to 
visit his three neighbors, and then return home ? 

Ans. 428.47+ rods. 

8. A certain room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance from one of the lower comers to an 
opposite upper corner. Ans. 32.3+ feet 

289« A Circle is a plane figure bounded hj a curved line, every 
part of which is equally distcmt fix)m a point called the center. 

The Cireomferenee or Periphery of a circle is the 

line which bounds it 

The Diameter of a circle IS a line drawn through ^ 
the center, and terminated by the circumference ; 
as AB. 

289, What is a circle 1 The dK^ximflQc^TLCA ot «b cvtcle ? Tho diameter t 
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290* AU CIRCLES are to each other as the sguaret of (heir dC" 
ameters, semi'diameters, or circumferences. 

AR similar triangles and other rectilineal figures are 
to each other as the sgtiares of their corresponding sides* 

291. To find the side, diameter, or circumference of a 
surface, which is similar to a given surface. . 

Rule. — SteUe the qttestion as in Proportioriy and square the given 
sides, diameters^ or circumferences, and the square root of the fourth* term 
qf the proportion toiU be the required answer. 

292. To find the area of a surface which is similar to 
a given surface. 

Kule. — State the question as in Proportion^ and square the given 
sides, diameters, or circumferences, and the fourth term of the proportion 
is the required ansujer. 

Examples for Practice. 

Ex. 1. I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the corresponding side of a similar triangle containing 32 j^ acres ? 

Ans. 70.7 1-f- rods. 

OPEBATION. 

65 : 32^:110 0':5000;a/5000 = 7 0.7 1+ rods. 

2. I have a hoard in the form of a triangle ; the length of one 
of its sides is 16 feet My neighbor wishes to purchase one half 
the board ; at what distance from the smaller end must it be di- 
vided parallel to the base or larger end? Ans. 11.31-[- feet. 

3. There is a triangular piece of land, the length of one side 
of which is 11 rods ; required the length of the corresponding 
side of a similar triangle containing three times as much. 

Ans. 19.05-}- rods. 

4. The diameter of a circle is 6 feet, and its area is 28.3 feet ; 
what is the diameter of a circle whose area is 42.5 feet ? 

Ans. 7.35-[- feet. 

5. If an anchor, which weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of the cable, 
when the anchor weighs 40001b ? Ans. 4.24-(- inches. 

6. A rope 4 inches in circumference will sustain a weight of 
10001b. ; what must be the circumference of a rope that will 

sustain 50001b. ? Ans. 8.94-}- inches. 

^ ; . 

290. What ratio do circles have to each other? — 291. The rule for finding 
the side, diameter, &c., of a surface similar to a given surface ? — 292. The 
rule for finding the area of a surface similar to a given surface ? 
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7. There is a triangle containing 72 square rods, and one of 
its sides measures 12 rods ; what is the area of a similar triangle 
whose corresponding side measures 8 rods ? Ans. 32 rods. 

8. A gentleman has a park, in the form of a right-angled tri- 
angle, containing 950 square rods, the longest side or hypothenuse 
of which is 45 rods. He wishes to lay out another in the same 
form, with a hypothenuse ^ the length of the first ; required the 
arda. Ans. 105.55^ square rods. 

9. If a cylinder 6 inches in diameter contam 1.178-|- cubic 
feet, how many cubic feet will a cylinder of the same length con- 
tain that is 9 inches in diameter ? Ans. 2.65-|- feet 

10. If a pipe 2 inches in diameter will fill a cistern in 20^ 
minutes, how long would it take a pipe that is 3 inches in diam- 
eter ? Ans. 9 minutes. 

11. A tube f of an inch in diameter will empty a cistern in 50 
minutes ; required the time it will empty the cistern, when there 
is another pipe running into it ^ of an inch in diameter. 

Ans. 62-^ minutes. 

293* To find the side of a square that can be inscribed 
in a circle of a given diameter. 

A square is said to be inscribed in a circle when 
each of its angles or comers touclies the circumfeiv 
ence. It may be conceived to be composed of two 
right-angled triangles^ the base and perpendicular of 
each beins equal, and their hypothenuse the diameter 
of the cirde, as seen in the diagram. Hence the 

Rule. — Extract the square root of half the square of the diameter^ 
and it is the side of the inscribed square. 

Examples for Practice. 

1. What is the length of one side of a square that can be in- 
scribed in a circle, whose diameter is 12 feet ? Ans. 8.48-[- ft. 

2. How large a square stick may be hewn from a round one 
which is 30 inches in diameter ? Ans. 21.2-|- inches square. 

3. A has a cylinder of lignum-vitse, 19^ inches long and 1^ 
inches in diameter ; how large a square ruler may be made fix)m 
it? Ans. 1.0 6-|- inches square. 

f 

293. When is a square said to be inscribed in a circle ? Of what may the 
inscribed square be conceived to be composed ? What part of the circle is 
the hypothenuse of the two triangles ? The rale for finding the side of the 
inscribed square ? 
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EXTRACTION OF THE CUBE ROOT. 

291* The Cobe Root is the root of a third power. It is so 
calledy because the cube or third power of any number represents 
the contents of a cubic body, of which the cube root is one of its 
sides. 

« 

295* To extract the cube root of a number, is to find such a 
factor as, when multiplied into itself twice, will produce the given 
number ; or it is to resolve the number into three equal &ctors. 
Roots of the first ten integers and their cubes are, 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 8, 27, 64, 125, '^ 216, 343, 512, 729, 1000. 

It wiU be observed that the cube or third power of each of the num- 
bers contains three times as many figures as the root, or three times as 
many wanting <me^ or two at most. Hence, to determine the number 
of figures in ue cube root of a given number, 

Beginning at the rights point it off into as many periods as possible oj 
three figures^achj and there will he as many figures in the root as there 
are periods. 

Ex. 1. I have 17576 cubical blocks of marble, which measure 
one foot on each side ; what will be the length of one of the 
sides of a cubical pile ivhich may be formed of them ? 

Ans. 26 feet 

oPEBATioif. The number of 

1 rr K r7 a r c%a "D^* blocks or feet on a 

17 5 7 6(26, Root gy^ will be equal to 

Q the cube root of 

2ax300=-1200)957 6,lst dividend. ^ '^i^^\ (4^- 294)^ 

' Beginning at the 

7 2 0, Ist addition, rijght hand, we point 

6' X 2 X 30 =- 2 1 6 0, 2d addition, off the number into 

6* = 2 1 6, 3d addition, periods, by placing a 

Eoint over the right- 
and figure of each 
period. We then 
find the greatest cube number in the left-hand period, 17 (thousands), 
to be 8 thousands), and its root 2, which we place in the quotient or 

294. What is the cube root, and why so called ? — 295. What is meant by 
extracting the cube root? How many more figares in the cube of any 
number than in the root ? How do you ascertain the number of figures in 
the cube root of any number ? What is found by extracting the cube root 
of the number in tno example? What is first done after separating the 
number into jicriods 1 

24* 



root. As3isiii the place oftena, because there is to be another figure 
-- the root, its valae a 20, and it reprpBents the side (^ a cabe (Fig. 1) 
" """ 8000 cubic feet J thus, 20X20X20— 8000. 




We now subtract the cube of 2 (tens) 
B 6 (thousands) from the first period, IT 
(thousands), and have 9 (thousand) feet 



) next p 



the contents of irhich 
Fig. 



1, makes 9576 cubic ibet. This 
must bemadded to diree ^des of the cube. 
Fig. 1, in order that it mar renwn a cube. 
To do this, we must find the superfidal 
contents of the thrae sides of the cube, to 
which the additions are to be made. Now, 
2) since one side is 2 (tens) or 20 feet square, 

its superficial contents will be 20 X 20 = 
400 (qnare feet, and this multiplied by^ three will be the superficial con- 
tents of three sides; thus, 20 X 20 X 3 = 1200, or, which is the 
same thing, we multiply the square of the quotient figure, or root, by 
■' — ■ - 1200 square icct. Making this number a 

divisor, we divide the dividend 9576 by 



800 ; thus, 2* X 800 = 



Fig.i. 



it, and obtain 6, which ne place 
root. This 6 representa the Jhickness of 
each of the three additions to be made to 
the cube, and their superficial contents 
being mdtiplied by it, we have 1200 X S 
= 7200 cubic feet fijr the contents of the 
three additions, 4, B, and C, as seen in 
Fig. 2. 

Having made these additions to the cnbe, 
we find that there are three other defi- 
ciencies, n n, », and r r, the length of 
•which is equal to one side of the ad^ljons, 
S (tens), or 20 feet; and their breadth and thickness, 6 feet, equal to 
the thickness of the additions. Therefore, to find the BoUd contents of 
the additions, necessary to supply these deficiencies, we multiply the 
product of their length, breadth, and thickness, by the number of ad- 
:y.,: .!,..„ n ^ J ^, an ^, 6 », ^n _^^ wWch IS the same thing, — 




ditions; thus, 6 X i> X 20 X 3 =2160,o 



multiply the square of the 'aat quotient figure by the former figure of 
product by 30; thus, P X 2 X 30 = 2160 cubic feet 



1, and V 



n Fig. 9. 



295. What is done with this ereatest cnbe number, and what part of Fig. I 
does it represent? What is done with (he rootl What is its raloe, and 
what ps.rt of the S^nrc does it represent 1 How ore the cubical contents of 
the figore found! What constitulea the remoiuder after tubliacting the cnbe 
nambcr from the lefl-hand period f To how many sides of the cube must 
this remainder be added > How do yon find the divisor? What pans of 
the flgnre does it represent? How do you obtun the last flirure of the root! 
What part of Fig. 2 does it represent t What parts of the figure does tht 
prmlact lepresentT What thtco oftioi icfiiaeTiciee in die figure ) 



EXTBACTION OF THE CUBE BOOT. 



These additions being made to the cube, 
yre sdll observe another deficiency of the 
cubical space in, the length, breadth, and 
thickueas of which are each e^iuCl lu the 
thickness c^ the other lutdition?, ur li tV< [. 
Therefore, we find Ihe contents ut' tko mliii- 
tion necessaiy to supply thigdiliLii'iK y !>, 
multiplyiag its length, breadth, ami tl'ikk-. 
neas ti^ther, or cubing the la^t Tij^iii'i' <il' 
the root; thus 6 X 6 X 6= Sl'-i ciiMi; 1L,.1. 
. for the coatents of the dditi 
l»en in Fig. 4. 

ff we add Mother the several additions 
that have been made, thus, 7200 -\- 2160 
-f- 216 •= 9576, we obtain the number of 
cubic feet remaining afler subtracting the 
first cube, which, being subtracted &om the 
dividend in the operatioD, leaves no re- 
mainder. Hence the cubical pile formed 
is SB feet on each side; since 36 X 36 X 36; 
'= 1 7576, the given number of blocks, and 
the sum of uie several parts of Pig. 4. 
Thus, 8000 + 7200 + 2160-j-216~ 17576. 





RiTLE. — Separate Ae given number into as many periods at postMe 
of three Jigures each, by placing a point over the unit figure, and every 
third figure beyond the place of units. 

Find the greatest cvhe in ike lefl-hand period, and place its root on the 
right. Subtract the cube, thus finind, from this period, and to the remain- 
der bring down the next period for a dividend. 

Multiply the square of the root already found by 300 for a divisor, by 
which divide Oie dividend, and place the quotient, usuattg diminished by 
one or treo units, for Ihe next figure of Ae root. 

Multiply the divisor bg the last figure of the root, and write Oie product 
under the dividend; then multiply the square of the last figure of the root 
by its former figure or figures, and this product by 30, and place lie 
product under the last; under all set Ihe cube of Ihe last figure of the 
root, and call their sum the avbtrohend. 



295. How do yon find their contents 7 What parts of Fig. 3 does the 

Sirodnet represent t Wist other deficiency do yon observe? To whof are 
ta length, breadth, and thicknese equal t How do yon find its contents 4 
What part of Fig. 4 doca it repreienCI The lula br extracting Iho cab« 
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Subtract the subtrahend from the dividend, and to (he remainder bring 
down the next period for a new dividend^ with which proceed as before ; 
and 80 on, till the whole is completed. 

NoTB 1. — When the number of the figures in the eiyen number is not 
divisible exactly by 3, the period on the left will contain less than 3 figures. 

NoTB 2. — The observations made in Notes 2, 3, and 4, under square 
root) are equally applicable to the cube root, except in pointing off decimals 
each period must contain three figures, and two ciphers must be placed at the 
right of the divisor when it is not contained in the dividend. 

Examples for Practice. 
1. What is the cube root of 78402752 ? Ans. 428. 

OPERATION. 

78402752(428, Boot. 
64 

4 BjO ) 1 4 4 0? = 1st dividend. ^ 

9600 
480 

8 



1 8 8 =« let subtrahend. 

5 2 9 2 )431475 2 = 2d dividend. 

4233600 

80640 

512 

4314752»2d subtrahend. 

2. What is the cube root of 74088 ? Ans. 42. 

8. What is the cube root of 185193 ? Ans. 57. 

4. What is the cube root of 80621568 ? Ans. 432. 

5. What is the cube root of 176558481 ? Ans. 561. 

6. What is the cube root of 257259456 ? Ans. 636. 

7. What is the cube root of 1860867 ? Ans. 123. 

8. What is the cube root of 1879080904 ? Ans. 1234. 

9. What^s the cube root of 41673648.563? Ans. 346.7. 

10. What is the cube root of 483921.516051 ? Ans. 78.51. 

11. What is the cube rftt of 8.144865728? Ans. 2.012. 

12. What is the cube root of .075686967 ? ^ Ans. .423. 

» ' .1 . 1,1 ^ 

295. How many ciphers must be placed at the right of the divisor when it 
Is not contained in the diyldend % 
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296* When it is required to extract the cube root of a common 
fraction, or a mixed number, it is prepared in the same manner 
as directed in square root (Art 282.) 

Examples for Practice. 

1. What is the cube root of 81-j^? Ans. 4.334-[- 

2. Wliat is the cube root of j%^ ? Ans. -j^^. 

3. What is the cube root of 492^®^? Ans. 3f. 

4. What is the cube root of 166f ? Ans. 5^. 

5. What is the cube root of 85-3^ ? Ans, 4f . 

APPLICATION OF THE CUBE ROOT. 

297* The cube root maj be applied in finding the dimensions 
and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall con< 
tain 2744 cubic feet of water ; what must be the length of one of 
its sides? Ans. 14 feet 

« 

2. A fermer has a cubical box that wiU hold 400 bushels of 
grain ; what is the depth of the box ? Ans« 7.92-|- feet 

3. There is a cellar, the length of which is 18 feet, the width 
15 feet, and the depth 10 feet; what would be the depth of 
another ceUar of the same size, having the length, width, and 
depth equal ? Ans. 13.92-|- feet 

398* A Sphere is a solid bounded by one continued convex sur« 
face, every part of which is equally distant from a point within, 
called the center. 

A 

The Diameter of a sphere is a straight line pass- 
ing through the center and terminated by the sur- 
face ; as A B. 



299* A Cone is a solid having a circle for its base, and its top 
terminated in a point, called the vertex. 

296. How is a common fraction or a mixed number prepared for extract- 
ing the square root? — 297. To what may the cube root be applied? 
— 298. What is a sphere ! The diameter of a sphere ? — 299. What is a 
cone? 




286 EVOLUTION. 




The Altitadf of a cone is its perpendicular hight, or 
a line drawn from the vertex perpendicular to the plane 
of the base ; as B C. 

Al 

300* Spheres are to each other as the cubes of their diameters^ 
or of their circumferences. 

Similar cones are to each other as the cubes of their altitudes, 
or the diameters of their bases. 

AU SIMILAR SOLIDS are to each other as the cubes of their hh 
mologous or corresponding sides, or of their diameters. 

301 1 To find the contents of any solid which is similar 
to a given solid. 

Bulb. — State the question as iti Proportion, and cube the given sides, 
diameters, altitudes, or circumferences, and the fourth term of the propoT' 
(ion is the required answer. 

302* To find the side, diameter, circumference, or alti- 
tude, of any solid, which is similar to a given solid. 

Bulb. — State the question as in Proportion, and cube the given sides, 
diameters, circumferences, or altitudes, and the cube root of the fourth 
term of the proportion is die required answer. 

Examples for Practice. 

1. K a cone 2 feet in hight contams 456 cubic feet, what are 
the contents of a similar cone, the altitude of which is 3 feet ? 

Ans. 1539 cubic feet 

OPERATION. 

2' : 3« : : 4 5 6 : 1 5 3 9 

2. If a cubic piece of metal, the side of which is 2 feet, iv<» 
worth $6.25, what is another cubical piece of the same kind 
worth, one side of which is 12 feet? Ans. $1350. 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter? Ans. 168.7-|-lb. 



299. What is the altitude of a cone ? — 300. What proportion do spheres 

have to each other ? What proportion do cones have to each other 1 What 

proportion do all similar solids have to each other? — 301. What is the rule 

for Ending the contents of a solid similar to a given solid ? — 302. The role 

for finding the side, diameter, &^« o^ «i «oM c\mUsr to a given solid? 
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4. If a sugar-loaf, which is 12 inches in hight, weighs 161b^ 
how many inches may be broken from the base, that the residue 
may weigh 81b. j^ Ans. 2.5-j- in. 

5. If an ox, that weighs 8001b., girts 6 feet, what is the weight 
of an ox that girts 7 feet ? Ans. 1270.31b. 

6. If a tree, that is 1 foot in diameter, make 1 cord, how 
many cords are there in a similar tree, whose diameter is 2 
feet ? • Ans. 8 cords. 

7. If a bell, 30 inches high, weighs 10001b., what is the weight 
of a bell 40 inches high ? Ans. 2370.31b. 

8. If an apple, 6 inches in circumference, weighs ife ounces, 
what is the weight of an apple 12 inches in circumference ? 

Ans. 128 ounces. 

9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns § of the^tack; it is required to know 
how many feet he must take from the top of it for his share. 

Ans. 13.1 -f- feet 



ARITHMETICAL PROGRESSION. 

303* Arithmetical Progression is a series of numbers that in* 
creases or decreases by a constant difference. 

The Terms of the series are numbers of which it is formed. 

The Extreme! are the first and last terms. 

The Means are the terms between the extremes. 

The Common Difference is the constant difference between the 
terms. 

The series is ascending when each term after the first exceeds 
that before it, and descending when each term after the first is 
less than that before it. 

Thus, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, is an ascending series, 
and 29,26,23,20,17,14,11, 8, 5, 2, is a descending series. 

303. What is arithmetical progression ? What are the terms of a pro- 
gression ? The extremes ? The means ? Common difference 1 What ii 
%n ascending series? A descending series 1 
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In Arithmetical Progression, the jir^t tenUy the last term, the 
number of terms, the common difference, and the sum of the terms, 
are so related to each other, that any three of tl^ese being given, 
the two others may be readily determined. 

304. To find the common difference, the first term, 
last term, and number of terms being given. 

Illustration. — In the following series, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 

2 and 29 are the extremes, 8 the common difference, 10 the number 
of terms, and the sum of the series 155. 

It is evident that the number of common differences in any series 
must be 1 less than the number of terms. Therefore, since the number 
of terms in this series is 10, the number of common differences will be 
10 — 1 = 9, and their sum will 1^ equal to the difference of the ex- 
tremes ; hence, if the difference of tne extremes (29 — 2 = 27) be 
divided by the number of common differences, 9, the quotient, 3, will 
be the common difference. Hence the 

Rule. — Divide ike difference of the extremes by the number of terms 
less one, and the quotient will be the common difference. 

Examples for Practice. 

1. The eji:tremes of a series are 3 and 35, and the number of 
terms is 9 ; what is the common difference ? _ Ans. 4 

OPERATIOir. 

35 — 3 

-jZTi == ^y common difference. 

2. If the first term is 7, the last term 55, and the number of 
terms 17, required the common difference. Ans. 3. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the common difference ? Ans. ^. 

4. If a man travels 10 days, and the first day goes 9 miles, 
and the last 17 miles, and increases each day's travel by an equal 
difference, what is the daily increase ? . Ans. f miles. 

303. What five things are named, any three of which being giyen the other 
two can be found? — 304. The rale for finding the common difference, the 
Grst term, last term, and number oi \ATis\&\^vn%\^N^Ti1 
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305i To find the sum of all the terms, the first term, 
last term, and number of terms being given. 

Illustration. — - Let the two following series be arranged as 
follows : — 

2, 5, 8, 11, 14, 17, 20, = 77, sum of first series, 
20, 17, 14, 11, 8, 5, 2, « 77, sum of inverted series, 

22, 22, 22, 22, 22, 22, 22, = 154, sum of both series. 

From the arrangement of the above series, we see that, by 
adding the two as thej stand, we have the same number for the 
sum of the successive terms, and that the sum of both series is 
double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 7, 
the -number of terms, the product will be the sum of both series ; 
thus, 22 X 7 == 154 ; and, therefore, the sum of either series 
will be 154 -4- 2 = 77. But 22 is the sum of the extremes in 
each series ; thus, 20 + 2 = 22. Therefore, if the sum of the 
extremes be multiplied by the number of terms, the product will 
be double the sum of either series. Hence, 

Rule 1. — Multiply the sum of the extremes hy the number of terms 
and half the product toiU be the sum of the series. Or, 

KuLE 2. — Multiply the sum of the extremes hy half the number of 
terms, and the product unit he the required sum. 

m 

Examples for Practice. 

1. If the extremes of a series are 5 and 45, and the number 
of terms 9, what is the sum of the series ? Ans. 225. 

OPERATION. 

(45 + 5) X 9 

=« 225, sum of the series. 

2. John Oaks engaged to labor for me 12 months. For the 
first month I was to pay him $ 7, and for the last month $ 51. 
In each successive month he was to have an equal addition to 
his wages ; what sum did he receive for his year's labor ? 

Ans. $ 348. 



805. The rale for finding the sum of all the terms, the first term, last term, 
and number of terms bring given ? 

^ 25 
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3. I have purchased from W. Hall's nursery 100 fruit-trees 
of various kinds, to be set around a circular lot of land at the 
distance of one rod from each other. Having deposited them on 
one side of the lot, how far shall I have traveled when I* have 
set out my last tree, provided I take only one tree at a time, and 
travel on the same line each way ? Ans. 9801 rods. 

306. To find the number of terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes of a series be 2 and 29, 
and the common difference 3. The difference of the extremes 
will be 29 — 2 =« 27. Now, it is evident that, if the difference of 
the extremes be divided by the common difference, the quotient 
will be the number of common differences ; thus, 27 -r- 3 =« ^. 
It has been shown (Art 304) that the number of terms is 1 more 
than the number of differences ; therefore 9 -[- 1 = 10 is the 
number of terms in this series. Hence the 

Rule. — Divide the difference of the extremes by the common differ' 
encCj and the quotient^ increased by 1, wiU be the number, of terms. 

Examples fob Practice. 

1. If the extremes of a series are 4 and 44, and the conunon 
difference 5, what is the number of terms ? Ans. 9. 

OPEBATIONi 

44 — 4 , 

-|- 1 = 9, number of terms. 

5 

2. A man going a journey traveled the first day 8 miles, and 
the last day 47 miles, and each day increased his journey by 3 
miles. How many days did he travel ? Ans. 14 days. 

807, To find the bum of the terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes be 2 and 29, and the com- 
mon difference 3. The difference of the extremes will be 29 — - 
2 = 27 ; and it has been shown (Art. 306) that if the differ- 
ence of the extremes be divided by the common difference, the 

306. The rule for finding the number of terms, the extremes and common 
4i£fbrencQ being given 1 
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quotient will be the number of terms less (me. Therefore, the 
number of terms less one will be 27 -=- 3 = 9, and the number 
of terms 9 -|- 1 = 10. It was also shown (Art. 305) that, if the 
number of terms be multiplied by the sum of the extremes, and 
the product divided 'by 2, the quotient will be the sum of the 
terms. Hence the 

Rule. — Divide the difference of the extremes by the common differ^ 
ence, and to the quotient add 1 ; multiply this sum by the^ sum of the 
extremes J and half the product is the sum of the series. 

Examples for Practice. 

1. If the two extremes are 11 and 74, and the common differ- 
ence 7, what is the sum of the seriea? Ans. 425. 

/ 

OPERATION. 

74— 11 , - ,. (74+ll)XlO .^. . . 
[- 1 =« 1 ; ^ ■ — —^ — =425, sum of senes. 

2. A pupil commenced Virgil by reading 12 lines the first day, 
17 lines the second day, and thus increased every day by 5 lines, 
until he read 137 lines in a day. How many lines did he read in 
all ? An^. 1937 lines. 

308. To find the last term, the first term, the number 
of terms, and the common difference being given. 

Illustration. — Let the first term of a series be 2, the num- 
ber of terms 10, and the common difference 3. It has been shown 
(Art. 304) that the number of common differences is always 1 
less than the number of terms ; and that the sum of the common 
differences is equal to the difference of the extremes ; therefore, 
since the number of terms is 10, and the common difference 3, the 
difference of the extremes will be (10 — 1) X 3 = 27 ; and this 
difference, added to the first term, must give the last term ; thus, 
2 + 27 = 29. Hence the 

Rule. — Multiply the number of terms less 1 by the common differ- 
ence, and add this product to the first term for the last term. 

Note. — If the series is descending, the product mast be 5u&^ac<e(f from 
the first term. 

807. The rule for finding the sum of the series, the extremes and common 
difference being given 1 — 308. The rule for finding the last term, the first 
tenn, the number of terms, and common difference beiu^ 9;\ye.w1 
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Examples fob Practice. 

1. If the first term is 1, the number of terms 7, and the com* 
mon difference 6, what is the last term ? Ans. 87. 

OPERATIOir. 

1 + (7 — 1)X6 « 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each day travel 2 miles farther than 
the preceding, how far will he travel the twelfth day ? 

Ans. 29 miles. 

3. If A set out from Portland far Boston, and travel 20^ miles 
the first day, and on eacli succeeding day 1^ miles less than on 
the preceding, how far will he travel the tenth day ? 

Ans. 6^ miles. 

ANNUITIES AT SIMPLE INTEREST. 

809« An Annoity is a sum of mone/^to be paid annually, or at 
any other regular period, either for a lindted time or forever. 

The Present Worth of an annuity is that sum which being put at 
interest will be sufficient to pay the annuity. 

The Amount of an annuity is the interest of all the payments 
added to their sum. 

Annuities are said to be in arrears when they remain unpaid 
after they have become due. 

310« To find the amount of an annuity at simple in- 
terest. 

Ex. 1. A man purchased a farm for $2000, and agreed to pay 
for it in 5 years, paying $400 annually ; but, finding himself un- 
able to make the annual payments, he agreed to pay the whole 
amount at the end of the 5 years, with the simple interest, at 6 
per cent, on each payment, from the time it became due till the 
time of settlement ; what did the farm cost him ? Ans. $ 2240. 

Illustration. — It is evident the Jifih payment will be 
$ 400, without interest ; the fourth will be on interest 1 year, and 
will amount to $ 424 ; the third will be on interest 2 years, and 
will amount to $ 448 ; the second will be on interest 3 years, 

309. What is an annuity? What -is meant by the present Worth of an 
annuity ? By the amount 1 WVi^n are annuities said to he in arrears ? 
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and will amount to $472; and the Jlrst^ wiW be on interest 4 
years, and will amount to $ 496. Therefore, these several sums 
form an arithmetical series ; thus 400, 424, 448, 472, 496 ; of 
which the fifth payment, or the annuity, is the Jirst term, the in- 
terest on the annuity for one year the common difference, the time 
in years, the number of terms, and the amount of the annuity, the 
sum of the series. The sum of this series is found by Art. 305 

thus. (^0+f«)X^- $2240. Hence the 

BuLE. — First find the last term of ike series (Art 808), and then the 
sum of the terms (Art. 305). 

NoTB. — If the payments are to be made semi-annually, quarterly, &c., 
these periods will be the number of terms, and the interest of the annm^ for 
each period the common difference. ^ 

Examples fob Practice. 

2. What will an annuity of $ 250 amount to in 6 years, at 6 
per cent simple interest ? Ans. $ 1725. 

3. What will an annuity of $ 380 amount to in 10 years, at 5 
per cent simple interest ? Ans. $ 4655. 

4. An annuity of $ 825 was settled on a gentleman, January 1, 
1840, to be paid annually. It was not paid until January 1, 
1848 ; how much did he receive, allowing 6 per cent simple in* 
terest ? Ans. $ 7986. 

5. A gentleman let a house for 3 years, at $ 200 a year, the 
rent to be paid semi-annually, at 8 per cent, per annum, simple 
interest The rent, however, remained unpaid until the end of 
the three years ; what did he then receive ? Ans. $ 660. 

6. A certain clergyman was to receive a salary of $ 700, to be 
paid Annually ; but his parishioners neglected to pay him for 8 
years ; but he agreed to settle with them, and allow them $ 100 
if they would pay him his just due with interest ; required the 
sum received. Ans. $ 6676. 

7. A certain gentleman in Boston has a very fine house, which 
he rents at $ 50 per month. Now, if his tenant shall omit pay- 
ment until the end of the year, what sum should the owner re* 
ceive, reckoning interest at 12 per cent ? , Ans. $ 633. 

310. What forms the first term of a progression in an annuity ? What 
^e common difference ? The number of terms ? The sum of the series ? 
The rule for finding the amount of an annuity at simple interest ? If the 
payments are made semi-annually, quarterly, &c., what oonstitttte the terms 1 
What the common difference 1 

25* 
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m 

GEOMETRICAL PROGRESSION. 

Sill Geometrical PfOgmsion is a series of numbers increasing 
by a constant multiplier, or decreasing by a constant divisor. 

The Ratio is the constant multiplier or divisor. 

The Tenni are the numbers of which the series is formed. 

The Extremes are the first and last terms. 

The Means are the terms between the extremes. 

The series is ascending when each term after the first increases 
by a constant multiplier, and descending when each term after the 
first decreases by a constant divisor. 

Thus: 2, '4, 8, 16, 32, 64, is an ascending series, 
and 64, 32, 16, 8, 4, 2, is a descending series. 

In the first series the constant multiplier, 2, is the ratio, and in 
the second, the constant divisor, 2, is the ratio. 

In a geometrical series the product of the extremes is equal to 
the prpduct of any two of the means equally distant from the 
extremes. Thus, in the above series, 2X 64= 4x32=«8X 
16 =. 128. 

In Geometrical Progression the five parts are so related to 
each other, that any three of the following being given, the two 
others may be readily determined: — 

Ist. ■ The first term ; 

2d. The last term ; 

3d. The number of terms ; 

4th. The ratio ; 

5th. The sum of the terms. 

S12« To find a required extreme, when the other ex- 
treme^ the ratio, and the number of terms are given. 

Illustration. — Let the first term be 2, the ratio 3, and the 
number of terms 7. It is evident that, if we multiply the first 
term by the ratio, the product will be the second term in the 
series ; and if we will multiply the second term by the ratio, the 
product will be the third term ; and so on. The seventh, or last 
term, therefore, must be the result of six such multiplications ; or 
the product of the first term, 2, by 3®, or 2 X 729 = 1458. 

311. What is geometrical progression? What is the ratio? What are 
the extremes of a series ? The means ? When is a series ascending ? 
When descending ? What five things are mentioned, any three of which 
being given, the other two may \ie ?ouwOl'\ 
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If the last term had heea given and tlie first required, the 
process would evidently have been by division, since every less 
term is the result of a division of the term next larger; by ratio. 
Hence the 

Rule. — Raise the ratio to a power whose index is equal to the number 
of terms less one; then multiply this power by the first term to find the 
lastf or divide it by the last term to find the first 

Note. — This rale may be applied in computing compomid interest, 
the principal being the first term, the amoont of one dollar for one year 
the ratio, the time, in years, one less than the number of terms, and the 
amount the last term. 

Examples for Practice. 

1. The first terto of a series is 1458, the number of terms 7, 
and the ratio ^ ; what is the last term ? Ans. 2. 

OPERATION. 

Ratio ay = yi^ ; T^y X 1 4 5 8 = 4,^ - 2, the last term. 

2. If the first term of a series is 4, the ratio 5, and the num- 
ber of terms 7, what is the last term ? Ans. 62500. 

3. If the first term of a series is 28672, the ratio ^, and the 
number of terms 7, What is the last term ? Ans. 7. 

4. The first term of a series is 5, the ratio 4, and the number 
of terms is 8 ; required the last term. Ans. 81920. 

5. K the first term of a series is 10, the ratio 20, and the num- 
ber of terms 5, what is the last term ? Ans. 1600000. 

6. If the first term of a series is 30, the ratio 1.06, and the 
number of terms 6, what is the last term ? 

Ans. 40.146767328. 

# 

7. What is the amount 8f $ 1728 for 5 years, at 6 per cent, 
compound interest ? Ans. $ 2312.453798+. 

8. What is the amount of $ 328.90 for 4 years, at 5 per cent, 
compound interest ? Ans. $ 399.78-|-. 

9. A gentleman purchased a lot of land containing 15 acres, 
agreeing to piay for the whole what the last acre would come 

312. What is the rule for finding a required extreme, when one of the ex- 
tremes, the ratio, and number of terms are given 1 To what may this rule 
be applied ? 
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to^ reckoning 5 cents for the first acre, 15 cents for the second, 
and so on, in a threefold ratia What did the lot cost him ? 

Ans. $ 239148.45. 

SlSi To find the sum of all the terms, the first term, 
the ratio, and the number of terms being given. 

Illustration. — Let it be required to find the sum of the 
following series : 

2, 6, 18, 54. 

If we multiply each term of this series hj the ratio 3, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times the sum of the first series ; and the difference 
between these two series is twice the sum of the first series. 
Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 54, the first series. 

2, 0, 0, 0, 162 — 2 = 1 60, difference of the two series. 

Now, since this difference is twiee the sum of the first series, 
one half this difference will be the sum of the first series ; thus 
160 ^ 2 = 80. 

It will be observed, that if we had multiplied 54, the last 
term of the first series, by the ratio 3, and from the product, 162, 
subtracted 2, the first term, we should have obtained 160 ; and 
this being divided by the ratio 3, less 1, would have given 80 for 
the sum of the first series, as before. Hence the 

Rule. — Find the last term as in Art. 312. Multiply by the ratio, 
and from the product subtract the first term. Then divide this remainder 
by the ratio less 1, and the quotient toill be the sum of the series, 

m 

NoTB 1. — If the ratio is less than 1, the product of the last term, mnlti- 
plied by the ratio, most be subtracted from the first term ; and, to obtain the 
divisor, the ratio most be sabtracted fiom unity, or 1. 

NoTB 2. — When a descending series is continued to infinity, it becomes 
what is called an infinite series, whose last term must be regarded as 0, 
and its ratio as a fraction. To find the sum of an infinite series, — 



813. The rule for finding the sum of all the terms, the first term, ratio, 
and number of terms being given ? Jf the ratio is less than a unit, what 
must be done with the product of the last term multiplied by the ratio ? How 
is the divisor obtained when the t&iVo \&\^^% \kaxL\1 
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Divide the first term hy 1, decreased bf thefraOUm denoting the ratio, and the 
quotient wiU be the turn required. 



Examples fob Practice. 

1. If the first term of a series is 12, the ratio S, and the num^ 
ber of terms 8, what is the sum of the series. Ans. 39360. 

OPERATION. 

' Ratio 3» X 12 = 26244, the last term ; 26244 X 3 = 78732 ; 
78732 — 12 = 78720 ; 78720 -r- (3 — 1) « 39360, the sum of 
the series. 

2. The first term of a series is 5, the ratio f, and the number 
of terms 6 ;. required the sum of the series. Ans. 13^ff. 

OPERATION. 

Ratio (f)'X5=ifS» tlie last term; ^ X §==?!*; 5 
— m=- \W ; ^W -5- ( 1 — « ) = ^?ftf^ "= 1 3if I, the sum of 
the series. 

3. If the first term of a series is 8, the ratio 4^ and the num- 
ber of terms 7, required the sum of the series. Ans. 43688. 

4. If the first term is 10, the ratio f , and tha number of terms 
5, what is the sum of the series ? ^ Ans. 30^^. 

5. If the first 'term is 18, the ratio 1.06, and the number of 
terms 4, what is the sum of the series? Ans. 78.743-|-. 

6. When the first term is $ 144, the ratio $ 1.05, and the num- 
ber of terms 5, what is the sum of the series ? 

Ans. $ 795.6909. 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive $ 3, and each succeeding 
month's wages were to be increased bj J of his wages for the 
month next preceding; required the sum he received for his 6 
months' labor. Ans. $91^. 

8. If the first term of a series is 2, the ratio 6, and the number 
of terms 4, what is the sum of the series ? Ans. 518. 

9. A lady, wishing to purchase 10 yards of silk for a new 
dress, thought $ 1.00 per yard too high a price ; she, however, 
agreed to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a fourfold ratio ; what was the cost of 
the dress ? kw'^. ^^^ik^'^aSi. 
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ANNUITIES AT COMPOUND INTEREST. 

314. An Annnity is at CompODnd Interest when compound inter, 
est is reckoned on the annuity in arrears. 

The several payments form a geometricat series, of which the 
annuity is the first term, the amount of $ 1.00 for one year the 
ratio, the years the number of terms, and the amount of the 
annuity the sum of the series. 

St5« To find the amount of an annuity at compound 
interest. 

Rule 1. — Find (he sum of the series, as in Art. 818. Or, 

Rui^ 2, '•^ Multiply the amount of $1.00, ybr the given time and 
rate found in the table, hy the annuity, and the product will be there' 
quired amount 

TABLE, 

Showing the Amoumt of $ 1 Annuity at Comfoukd Interest, fbok 

1 Year to 40. 



Tears. 


6 per cent. 


6 per cent. 


Tears. 


5 per cent. 


6 per cent. 


1 


1.000000 


1.000000 


21 


35.719252 


39.992727 


2 


2.050000 


2.060000 


22 


38.505214 


43.392290 


3 


3.152500 


3.183600 


23 


41.430475 


46.995828 


4 


4.310125 


4.374616 


24 


44.501999 


50.815577 


5 


5.525631 


5.637093 


25 


47.727099 


54.864512 


6 


6.801913 


6.975319 


26 


51.113454 


59.156383 


7 


8.142008 


8.393838 


27 


54.669126 


63.705766 


8 


9.549109 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491316 


29 


62.322712 


73.639798 


10 


12.577893 


13.180795 


30 


66.438847 


79.058186 


11 


14.206787 


14.971643 


31 


70.760790 


84.801677 


12 


15.917127 


16.869941 


32 


75.298829 


90.889778 


13 


17.712983 


18.882138 


33 


80.063771 


97.343165 


14 


19.598632 


21.015066 


34 


85.066959 


104.183755 


15 


21.578564 


23.275970 


35 


90.220307 


111.434780 


16 


23.657492 


25.672528 


36 


95.836323 


119.120867 


17 


25.840366 


28.212880 


37 


101.628139 


127.268119 


18 


28.132385 


30.905653 


38 


107.709546 


135.904206 


19 


30.539004 


33.759992 


39 


114.095023 i 


145.058458 


20 


33.065954 


36.785591 


40 


120.799774 


154.761966 



314. When is an annuity said to be at compound interest? What do the 

amounts of the several payments form ? What is the first term of the series 1 

The ratio? The number of terms? The sum of the series? — 315. The 

Grst rule for finding the amount of an annuity ? The second ? What does 

the table ^hqw ? 
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Examples foe Practice. 

1. What will an annuity of $378 amount to in 5 years,. at 6 
per cent, compound interest? Ans. $ 2 130.82 1-j-. 

OPEfiATION BT BULB FIRST. 

1.0 6^ — 



1.0 6 — 



J X 3 7 8 = $ 2 1 3 0.8 2 1+. 



OPERATION BT RULR SECOND. 

5.6 3 7 9 3 X 3 7 8 = $ 2 1 3 0.8 2 1+. 

2. What will an annuity of $ 1728 amount to in 4 years, at 5 
per cent, compound interest ? Ans. $ 7447.89 6-|-. 

3. What will an annuity of $ 87 amount to in 7 years, at 6 
per cent, compound interest ? Ans. $ 730.2 63-j-. 

4. What will an annuity of $ 500 amount to in 6 years, at 6 
per cent, compound interest? Ans. $3487.659-[-« 

5. What will an annuity of $ 96 amount to in 10 years, at 6 
per cent compound interest? Ans. $ 1265.356-[-. 

6. What will an annuity of $ 1000 amount to in 3 years, at 6 
per cent compound interest ? Ans. $ 3183.60. 

7. July 4, 1842, H. Piper deposited in an annuity office, for 
his daughter/the sum of $56, and continued his deposits each 
year, making the last July 4, 1848. Required the sum in the 
office July 4, 184S, allowing 6 per cent compound interest. 

Ans. $ 470.054-f. 

■ 

8. C. Greenleaf has two sons, Samuel and William. On Sam* 
uel's birthday,, when he was 15 years old, he deposited for him, 
in an annuity office, which paid 5 per cent compound interest, 
the sum of $ 25, and this he continued yearly, making, however, 
the last deposit on his becoming 21 years of age. On William's 
becoming 12 years old, he deposited for him, in an office which 
paid 6 per cent compound interest, the sum of $ 20, and contin- 
ued this yearly, making the last deposit on his becoming 21 years 
of age. Which will receivs the larger sum, when 21 years of 
age ? Ans. $ 60.065-]- William receives more than SamueL 

9. I gave my daughter Lydia $ 10 on her becoming 8 years 
old, and the same sum on her birthday each year, giving the last 
on her becoming 21 years old. This sum was deposited in the 
savings bank, which pays 5 per cent annually. Required the 
amount in the bank for her w|ien she is 21 years of age. 
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ALLIGATION. 

316* AlUgEtion is a process employed in the solution of que& 
tions relating to the compounding or mixing of articles of differ* 
ent qualities or values. 

It is of two kinds : AUigcUion Medial and AlUgaiion AUemaJte, 

ALLIGATION MEDIAL. 

317* Alligation Medial is the process of finding the mean or 
average rate of a mixture composed of articles of different quali- 
ties or values, the quantity and rate of each being given. 

318. To find the average value of several articles 
mixed, the quantity and rate being given. 

Rule. — Find the value of each of the articles^ and dwide the sum 
of their values hy the sum of the quantities of the articles. The quotient 
wiU be the average value of the mixture. 

Examples foe Practice. 

Ex. 1. A grocer mixed 201b. of tea worth $ 0.50 a pound, with 
301b. worth $0.75 a pound, and 501b. worth $0.45 a pound; 
what is 1 pound of the mixture worth ? Ans^ $ 0.55. 

OPEaATION. 

$0.50X 20 = $10.00 Proof. 

$ 0.7 5 X 3 ^ $ 2 2.5 ^ q^^ g v^ 2 = $! 1.0 

$0.4 5 X 5 0:x=.$2 2.5 $o!5 5X 3 =.$16.5 

1 00) $5 5.0 $ 0.5 5 X 5 = $ 2 7.5 

$ 0.5 5 $ 0.5 5 X 1 — $ 5 5.0 

201b., at 50 cts. per lb., is worth $ 10.00 ; 801b., at 75 cts. per lb., is 
worth $ 22.50 ; and 50lb., at 45 cts. per lb., is worth $ 22.50. Then, 
201b. + 301b. -I- 5plb. = lOOlb., is worth $ 10.00 + $ 22.50 + $ 22.50 

$ 55.00 ; and lib. is worth as many dollars as 100 is c<Hitained times 
in 55.00, or $ 0.55. 

2. I have four kinds of molasses, and a different quantity d 
each, as follows : 30 gal. at 20 cents, 40 gal. at 25 cents, 70 gal. 
at 30 cents, and 80 gal. at 40 cents ; what is a gallon of the mix- 
ture worth? ^ Ans. $0.31^. 

3. A farmer mixed 4 bush, of oats at 40 cents, 8 bush, of com 

316. What is alligation? What two kinds are there?— 317. What is 
alligation medial ? — 318. The rule for finding the mean yalne of several 
articles at different rs^tes 1 lS(xw ^9^9 \% ^i^l^9f that this process will give 
the mean value of i^ mixtore'i 



ALLIGATION ALTERNATE. 



801 



ai 85 centa^ 12 bush, rye at $ 1.00, and 10 bush, of wheat at 
$ 1.50 per busheL What will one bushel of the mixture be 
worth? Ans. $ 1.04^^. 

ALLIGATION ALTERNATE. 

319* Alligation AUernate is a process of finding what quantity 
of articles, whose rate or qualities are given, must be taken, to 
compose a mixture of any given rate or quality. 

330. To find what quantity of each article must be 
taken to form a mixture of a given rate. 

Ex. 1. I wish to mix spice, at 20 cents, 23 cents, 26 cents, and 
28 cents per pound, so that the mixture may be worth 25 cents 
per pound. How many pounds of each must I take ? 



25ct8. 



FIRST OPSRATIOir. 

lib. at 20ct3. gain octs. 
lib. at 28ct8. sain 2cts. 
lib. at 26cts. loss let. 
lib. at 28cts. loss Sets. 



lib. at 28cts. loss Sets. 



PROOF. 

(lib. at 20cts. = 20cts. 
lib. at 23cts. = 23ct8. 
lib. at 26cts. = 26ctg. 
21b. at 28cts. = 56cts. 

5lb. whole val. $ 1.25 
$ 1.25 -7- 5^= 25cts. per lb. 

Compared with the mean or average price given, by taking lib. at 20 
cents there is a gain of 5 cents, by taking lib. at 23 cents a gain of 2 
cents, by taking lib. at 26 cents a loss of 1 cent, and by taking lib. at 
28 cents a loss of 3 cents ; making an excess of gain over loss of 8 
cents. Now, it is evident that the mixture, to be of the ayerage rate 
named, should have the several items of gain and loss in the ^gregate 
exactly offset one another. This balance we can effect, in the present 
case, either by taking 3lb. more of the spice at 26 cents, or lib. more 
of spice at 28 cents. We take the lib. at 28 cents, and thus have 
a mixture of the average rate, by having taken, in all, lib. at 20 cents, 
lib. at 23 cents, lib. at 26 cents, and 2lb.-at 28 cents. We prove the 
correctness of the result by dividing the value of the whole mixture, 
or $ 1.25, by the number of pounds taken, or 5, which gives 25 cents, 
or the given mean price per pound. 

Having arranged in a column 



SKCOND OPERATION. 



25cts. ^ 



the prices of the articles with the 
given mean price on the left, we 
y Ans. connect together the terms denot- 
ing the price of each article, so that 
a price less than the given mean 
is united with one that is greater. 
We then proceed to find what quantity of each of the two kinds. 



20cts.— 1 
23cts.-| 
26cts.J 
28cts.-^ 



31b. 
lib. 
21b. 
51b. 



319. What is alligation alternate ? Explain the first operation. How is it 
proved to be correct ? How do you connect the prices 1 

26 
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whose prices have been connected, can be taken, in making a mixture, 
so that what shall be gained oh the one kind shall be balanced by the 
loss on the other. By taking lib. of spice at 20 cents, the gain will 
be 5 cents ; and by taking lib. at 28 cents, the loss /will be 3 cents. 
To equalize the gain and loss in this case, it is evident we should take 
as many more pounds of that at 28 cents as the loss on lib. of it is less 
than the gain on lib. of that at 20 cents ; or, in other words, the 
quantity of the articles taken should be in the inverse ratio (Art. 236) 
of the difference between their respective prices and the given mean price. 
Therefore, we take 5lbs. at 28 cents, and Slbs. of that at 20 cents, 
and the loss. Sets. X ^ ^= ^^ cents, on the former, exactly offsets the 
ffain, 5cts. X 3=^ ^^ cents, on the latter. We write the 3lb. against 
its price, 20 cents ; and the 5lb. against its price, 28 cents. In like 
manner we determine the quantity that may be taken of the other two 
articles, whose prices are connected, by finding the difference between 
each price ana the mean price; and, as before, write the quantity 
taken agsdnst its price. 

We obtain, as a result, 3lb. at 20 cents, lib. at 23 cents, 2lb. at 26 
cents, 5lb. at 28 cents ; l^is, in the same manner as the other answer, 
may be proved to satisfy the conditions of the question, since examples 
of this kmd admit of several answers. 

Rule. — Write the prices of the articles in a column, with the mean 
rate on the left, and connect the rate of each article which is less than the 
given mean rate with one that is greater. 

9 

Write the difference between tftt mean rate and that of each of the 
articles opposite to the rate tsith which it is connected; and the number set 
against each reUe is the quantity of (he article to be taken at that rate. 

Note. — There will be as manv different answers as there are different 
ways of connecting the prices, and by multiplying and dividing these answers 
they may be varied indefinitely. 

Examples for Practice. 

2. A fanner wishes to mix com at 75 cents a bushel, with rye 
at 60 cents a bushel, and oats at 40 cents a bushel, and wheat at 
95 cents a bushel ; what quantity of each must he take to make a 
mixture worth 70 cents a bushel? 



FIRST OPERATION. SECOND OPERATION. 



THIRD OPERATION. 



Ans. 
f 40— 25 1 



70^ 



60-1 
75J 
95— 



5 

10 
30 



WO 



Ans. 
40-, 5 

60-U 25 

75-1 30 

95—' 10 



>70^ 



r40rr:r 

60nr 

75J-i 
95-^ 



25 
5 

10 
30 



5 

25 
30 
10 



--25=«30 I ^ 
— .qo = 4-0 r S 



30 
30 
40 \ 
40 J 



320. — The rule for alligation alternate? How can you obtain different 
aDBwera'i Are they all true *! 
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3. I have 4 kinds of salt, worth 25, 30, 40, and 50 cents per 
bushel ; how much of each kind must be taken, that a mixture 
might be sold at 42 cents per bushel? 

Ans. 8 bushels at 25, 30, and 40 cents, and 31 bushels at 50 
cents. 

321. When the quantity of one article is given to find 
the quantity of each of the others. 

Ex. 1. How much sugar, that is worth 6, 10, and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so that 
the mixture will be worth 11 cents a pound? 

OPBBATION. 

' 6--, 4 1 S 

,. 10-| 2 I Then, 5 : 1 :: 20 : 4) 
^^ M3J 1 I I 5 : 2::20: 8 VAns. 

15—1 5 J 5 5 : 4:: 20: 16) 

By the conditions of the question we are to take 20lb. at 15 cents a 
pound ; but by the operation we find the difference at 15 cents a pound 
to be only 5lb., which is but J of the given quantity. Therefore, if 
we increase the 5lb. to 20, the other differences must be increased in 
the sa^le ratio. Hence the 

BuLE. — Find ike difference between the rate of each and the mean 

« 

rate ; then say, As the difference ef that article whose quantity is given is 
to each of the differences separately, so is the quantity given to the several 
quantities required. 

Examples for Practice. 

2. A farmer has oats at 50 cents per bushel, peas at 60 cents, 
and beans at $1.50. These he wishes to mix with 30 bushels of 
com at $^1.70 per bushel, that he may sell the whole at $1.25 
per bushel ; how much of each kind must he t^e ? 

Ans. 18 bushels of oats, 10 bushels of peas, and 26 bushels of 
beans. 

3. A merchant has two kinds of sugar, one of which cost him 
10 cents per lb., and the other 12 cents per lb. ; he has also 
1001b. of an excellent quality, which cost him 15 cents per lb. 
Now, as he ought to make 25 per cent on his cost, how much of 
each quantity must be taken that he may sell the mixture at 14 
cents per lb.? 

Ans. 383^1b. at 10 cents, and 100 lb. at 12 cents. 

^ 

321. What is the rdlefor finding the qnantitj of each of the other articles 
when one is given ? 



45 



Ana. 
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S22»« When the sum of the quantities of the articles 
and their mean rate are. given, to find what quantity of 
each must be taken. 

Ex. 1. I have teas at 25 cents, 35 cents, 50 cents, and 70 cents 
a pound, with which I wish to make a mixture of 1801b., that will 
be worth 45 cents a pound. How much of each kind must I 
take? 

OPBBATION. 

25—, 25 Then, 60 : 25 : : 180 : 75 

85-1 5 60 : 5 : : 180 : 15 

50-1 10 60 : 10 : : 180 : 30 

70—" 20 60 : 20 : : 180 ; 60 

Sum of differences, 60 Proof, 180 * 

By the conditions of the question, the weight of the mixture is 
ISOlb., but by the operation we find the sum of the differences to be 
only 601b., which is but 4 of the quantity required. Therefore, if we 
increase 60lb. to 180, eacn of the differences must be increased in the 
same ratio, in order to make a mixture of 1801b., the quantity re- 
quired. Hence the 

BuLE. — Find the differences as before; then say^ As the sum of the 
differences is id each of the differences separately, so is the given quantity 
to the required quantity of each article. 

Examples fob Practice. 

2. John Smith's « great box " will hold 100 bushels. He has 
wheat worth $2.50 per bushel, and rye worth $2.00 perbusheL 
How much chaff, of no value, must he mix with the wheat and 
rye, that, if he fill the box, a bushel of the mixture may be sold 
at $1.80? 

Ans. 40bu. each of wheat and rye, and 20bu. <lf chaff. 

8. I have two kinds of molasses, which cost me 20 and 30 cents 
per gallon ; I wish to fill a hogshead, that wiU hold 80 gallons, 
with these two kinds. How much * of each kind must be taken, 
that I may sell a gallon of the mixture at 25 cents per gallon, 
and make 10 per cent on my purchase ? 

Ans. 5S^ of 20 cents, and 21^ of 30 cents. 

4. I haye sugars at 10 cents and 15 ceats per pound. How 
much of each must be taken, that a mixture containing 60 pounds 
shall be worth $ 7.20 ? 

Ans. 36 pounds at 10 cents, and 24 pounds at 15 cents. 

822* How do you find what quantity of each ingredient miiit he taken 
when the sam and mean price ate ^^reii'^ 
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PERMUTATION. 

323* Permatation is the process of finding the different orders 
in which a given number of things may be arranged. 

324. To find the number of different arrangements 
. that can be made of any given number of things. 

Ex. 1. How many different numbers may be formed from the 
figures of the following number, 432, making use of three figures 
in each number ? Ans. 6. 

FiBST oPEBATioN. In the 1st operation, we 

43 2, 4 2 3, 34 2, 324, 243, 234 have made all the different 

arrangements that can be 
SECOND OPERATION. made of the given figures, 

1X2X3 = 6. *^^ ^^ *^® number to be 

6. In the second opera- 
tion, the same result is obtained by simply multiplying together the 
first three of the digits, a number equal to the number of figures to 
be arranged. Hence the 

Rule. — MvUiply together all the terms of the natural series ofnum- 
hers, from 1 up to the given number, and the last product will be the 
answer required. 

ExampleB fob Practice. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their situations 
were to be changed once each day, for how many days could 
they be seated in a different position? 

Ans. 362880 days, or 994 years 70 days. 

3. On a certain shelf in my library there are 12 books. If a 
person should remove them without noticing their order, what 
would be the probability of his replacing them in the same posi- 
tion they were at first? Ans. 1 to 479001600. 

4. How many words can be made from the letters in the word 
** Embargo," provided that any arrangement of them may be 
U3ed, and that all the letters shall be taken each time? 

Ans. 5040 words. 

S2d. What is permutation ? — 324. What is the rale for finding the nam* 
ber of arrangements that can be made of anv ^\\^ti wxns^^et q\ ^^csisc^X 

26* 



i 
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MENSURATION OF SURFACES. 

325* A Surface is that which has length and breadth without 
thickness. 

The Area of a figure is its surface or superficial contents. 

A Line is length without breadth or thickness. 

A Plane is that in which, if any two points be taken, the 
straight line that joins them will lie wholly in it. 

S26» An Angle is the inclination or opening of two Unes, which 
meet in a point 

The Vertex of an angle is the point of meeting of the lines 
forming the angle. 

A Sight Angle is an angle formed by one line 
falling perpendieularly on another, and it con- 
tains 90 degrees ; as A B C. 

An Aente Angle is an angle less than aright 
angle, or less than 90 degrees ; as E B C 

An Obtnse Angle is an angle greater than a right ' v 
angle, or more than 90 degrees ; as F B C. \^ 



▲ 
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327* A Triangle is a plane figure^having three sides and three 
angles. 

It receives the particular names of an equUateral triangle, isos- 
celes triangle, and scalene, triangle ; also, of a right-angled trian^, 
acute-angUd triangle, and obtuse-angled triangle. 

The Base of a triangle, or other plane figure, is one of its sides, 
on which it may be supposed to stand ; as C D. 

The Altitude of a triangle is a line drawn from one pf its angles 
perpendicular to its opposite side or base ; as A B. a 

A 

An Equilateral Triangle is one which has its three y 
sides equal. ^ /_ 



325. What is a surface ? What are the superficial contents of a figure 
called? — 326. What is an angle ? A right angle? An acute angle ? An 
obtuse angle ? — 327. What is a triangle 1 What particular names does it 
receive ? When is it called a right-angled triangle ? An acute-angled tri- 
angle ? An obtuse-angled triangle ? What is the base of a triangle ? The 
altitude 7 What is an equUateraX ln&i\<^^ '^ 
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An Isosceles Triangle is one which has two of its 
sides equal. 

A Sealene Triangle is one which has its three sides 
unequal. 

A RigIl^Angl6d Triangle is one which has a right 
jmgle. 

NoTB. — An acute-angled triangle is one which has an acute angle, and an 
obtuse-angled triangle is one haying an obtuse angle. 

328. To find the area of a triangle. 

KuLE 1. — Multiply the base by half the altiiude, and the product 
will be the area. Or, 

KuLE 2. — Add the three sides together y take half that sum, and from 
this subtract each side separately ; then multiply the half of the sum and 
these remainders together, and the square root of this product tviU be 
the area. 

1. What are the contents of a triangle, whose base is 24 feet, 
and whose perpendicular hight is 18 feet? Ans. 216 feet, 

2. What are the contents of a triangular piece of land, whose 
sides are 50 rods, 60 rods, and 70 rods ? 

Ans. 1469.69+ rods. 

QUADRILATERALS. 

329.. A Qnadrilateral is a plane figure having four sides, and 
consequently four angles. 

It comprehends the rectangle, sqtmre, rhombus, rhomboid, trape* 
xium, and trapezoid. 

330* A Parallelogram is any quadrilateral whose opposite sides 
are parallel 

It takes the particular names of rectangle, square, rhombus, and 
rhomboid. 

The Altitude of a parallelogram is a perpendicular line dmwn 
between any two of its opposite sides ; as C D in the rhomboid. 

327. What is an isosceles triangle ? A scalene triangle ? A right-angled 
triangle?— 328. The first rale for finding the area of a triangle? The 
second? — 329. What is a quadrilateral? What figures does it compre- 
hend ? — 330 What is a parallelogram ? What particular names does it take 1 
The altitude of a parallelogram ? 
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A Beetangle is any right-angled parallelogram. 



A Sqnue is & parallelogram, having equal sides 
and right angles. 



A Rhomboid is an oblique-«mgled parallelogram. 





A Bhombos is an oblique-angled parallelogram^ 
having all its sides equal. 

NoTB. — An Mique angU is one either acnte or obtuse. 

331* To find the abea of a parallelogram. 

Rule. — Multiply the base by the dUkude^ and the product wiU be 
the area* 

1. What are the contents of a board 25 feet long and 8 feet 
wide ? Ans. 75 square feet 

2. What is the difference between the contents of two floors ; 
the one being 37 feet long and 27 feet wide, and the other 40 
feet long and 20 feet wide ? Ans. 199 square feet 

3. The base of a rhombus is 15 feet,* and its perpendicular 
highfi^is 12 feet ; what are its contents ? 

Ans. 180 square feet 



332* A Trapezoid is a quadrilateral which has 
only two of its sides parallel. 

333. To find the area of a trapezoid. 

Rule. — Multiply half of the sum of the parallel sides by the altitude, 
and the product is the area. 

1. What is the area of a trapezoid, the longer parallel side 
being 482 feet, the shorter 824 feet, and the altitude 216 feet? 

Ans. 87048 square feet 



330. What is a rectangle ? A square ? A rhomboid ? A rhombus ? — 
SSI. The rale for finding the area of a parallelogram ? — 332. What is a 
trapezoid ? — 333. What is the Tu\e iot fLTidiTk^ ^^ «x<i^ ^i «b^x&^ioid ? 
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2. What is the area of a plank, whose length is 22 feet, the 
width of the wider end being 28 inches, and of the narrower 20 
inches ? Ans. 44 square feet 

334* A Trapeziiun is a quadrilateral, which has 
no two of its sides parallel 

A Diagonal is a straight line which joins the 
vertices of any two opposite angles of a quadri- 
lateral ; as E F. 

335* To find the area of a trapezium. 

Rule. — Divide the trapezium into two triangles hy a diagonal^ and 
then find the areas of these triangles ; their sum mil he the area of the 
trepesaum, 

1. What is the area of a trapezium, whose diagonal is 65 feet, 
and the lengths of the perpendiculars let fall upon it are 14 and 
18 feet ? Ans. 1040 square feet 

2. What is the area of a trapezium, whose diagonal is 125 
rods, and the lengths of the perpendiculars let fall upon it are 70 
and 85 rods ? Ans. 9687.5 squar6 rods. 

POLYGONS. 
836« A Polygon is any figure hounded hj straight lines. 

It takes the particular names of pentagon, when it is a polygon 
of five sides ; hexagon, one of six sides ; heptagon, one of seven 
sides ; octagon, one of eight sides ; nona^on, one of nine sides ; 
decagon, one of ten sides ; undecagon, one of eleven sides ; and 
dodecagon, one of twelve sides. 

337* A Segnlar Polygon is one which has all its 
sides and all its angles equal. 

The Perimeter of a polygon is the broken line 
which bounds it 

338. To find the area of a regular polygon. 

Rule. — Multiply the perimeter hy half the perpendictdar let fall fiom 
the center on one of its sides, and the product wiil he the area, 

334. What is a trapeziam T What is a diagonal ? — 335. The rule for 
finding the area of a trapeziam ? — 336. What is a polygon ? What par- 
(icalar names does it take ? — 337. What is a regular polygon 1 
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1. What is the area of a regular pentagon, whose sides are 
each 35 feet, and the perpendicular 24.()8 feet ? 

Ans. 2107 square feet. 

2. What is the area of a regular hexagon, whose sides are 
each 20 feet, and the perpendicukr 17.32 feet ? 

Ans. 1039.20 square feet 

THE CIBCLE. 

330* A Circle is a plane figure bounded hj a 
curved line, every part of which is equally distant 
from a point, called its center. ® I 

The Cirenmferenee or Periphery of a circle is the 

line which bounds it. 

The Diameter of a circle is a line drawn through the center, 
and terminated by the circumference ; as G H. 

340* To find the circumference of a circle, the diam- 
eter being given. 

KuLE. — Multiply the diameter by 3.141592, and the product is the 
circumference. 

Note. — 3.141592 is the circumference of a circle whose diameter is 1. 
(Art. 291.) 

1. Wh^t is the circumference of a circle, whose diameter is 
50 feet ? Ans. 157.0796+ feet. 

2. A gentleman has a circular garden whose diameter is 100 
rods ; what is the length of the fence necessary to enclose it ? 

Ans. 314.15-j- rods. 

341. To find the diameter of a circle, the circumfer- 
ence being given. 

Rule. — Multiply the circumference by .318309, and the product wiU 
be the diameter. 

Note. — .318309 is the diameter of a circle whose drcamference is 1. 
(Art. 291.) 

1. What is the diameter of a circle, whose circumference is 80 
miles ? Ans. 25.46-|- miles. 

2. If the circumference of a wheel is 62.84 feet, what is the 
diameter ? Ans. 20-|- feet. 

337. What is the perimeter of a polygon ? — 338. The rule for finding the 

area of a regular polygon ? — 339. What is a circle 1 The cirenmferenee of a 

circle ? The diameter of a circle ? — 340. The rule for finding the circnm- 

ference of a circle, the diameter being given ? -- 341. The rule for finding the 

dismeter of a circle, iJie ciTcwnJeKiTic»\»\TL^^'^«a'\ 
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842. To fibad the area of a circle, the diameter, the 
circumference, or both, being given. 

BuLE 1. — Multiply half the diameter by half the circumference^ and 
the product is the area. 

BuLE 2. — Multiply the square of the diameter by .785398, and the 
product is the area. 

Note. — .785398, or i of 3.141592, is the area of a circle whose diameter 
is 1. (Art. 291.) 

1. If the diameter of a circle be 200 feet, what is the area? 

Ans. 31415.92 square feet 

2. There is a certain farm, in the form of a circle, whose cir- 
cumference is 400 rods ; how many acres does it contain ? 

Ans. 79A. 2R. 12+p. 

343. To find the side of a square equal in area to a 
given circle. 

The square in the figure is supposed to have the 
same area as the circle. 



BuLE. — Multiply the diameter by .886227, and the product is the side 
of an equal square. 

Note. — .886227, or the sqaare root of .785398, is the side of a square 
-which is eqaivalent to a circle whose diameter is 1. (Art. 292.) 

1. We have a round field 40 rods in diameter; what is the 
side of a square field that will contain the same quantity ? 

Ans. 35.44-j- rods. 

2. I have a circular field 100 rods in circumference; what 
must b^ the side of a square field that shall contain the same 
area ? Ans. 28.2-j- rods. 

344, To find the side of a square inscribed in a given 
circle. 



A square is said to be inscribed in a circle when 
the vertices of its angles are in the circumference. 



342. The mle for finding the area of a circle, when the diameter is ^ren? 
When the circumference is given 1 "When the diameter and circumference 
are both given ? — 343. The rule for finding the side of a square equal in area 
to a given circle? — 344. When is a square said to be inscribed in a circle'? 
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BuLE. — Multiply the diameter by .707106, and the product is the side 
'of the square inscribed. 

NoTB. — .707106 is the side of the inscribed square, when the diameter 
of the circumscribed circle is 1. * (Art 292.) 

1. What is the thickness of a square stick of timber that may 
be hewn irom a log 30 inches in diLneter ? 

Ans. 21.21-|- inches. 

2. How large a square field may be inscribed in a circle whose 
circumference is 100 rods ? Ans. 22.5 -f- rods square. 

THE ELLIPSE. 

345* An Ellipse is an oval figure haying two 
diameters, or axes, the longer of which is called the 
transverse and the shorter the conjugate diameter. 

846. To find the area of an ellipse. 

KuLE. — Multiply the two diameters together, and their product by 
.785898 ; the last product is the area, 

1. What is the area of an ellipse whose transyerse diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

Ans. 109.95-|- square inches. 

2. What is the area of an elliptical* table, 8 feet long and 5 
feet wide? ,Ans. 31 square feet, 59-|- square inches. 




MENSURATION OF SOLIDS. 

347* A Solid, or Body, is that which has length, breadth, and 
thickness. 

Mensuration of solids includes two operations : first, to find 
their superficial contents, and second, their solidity or yolume. 

THE PRISM. 

348* A Prism is a solid whose ends are any plane figures 
which are equal, similar, and parallel to each other, and whose 
sides are parallelograms. ^ 

344. The rale for finding the side of a square inscribed in a circle ? — 345. 

What is an ellipse 1 What is the longer diameter called ? The shorter? — 

346. The rule for finding the area of an ellipse ? — 347. What is a solid! 

What two operafions does mensuration of solids include ? -^ 348. What is a 

prisma 
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It takes pardcular nai^es, according to the figure of its base or 
ends, namely, iriangvlar prism, square prisma pentagonal prism, 
&c. 

The Base of a prism is either end ; and of solids in general, the 
part upon which they are supposed to stand. 

All prisms whose bases are parallelograms ar6 comprehended 

under the general name Farallelopspedons or ParallelGpipeds. 



A Triangular Prism is one whose base is a triangle. 




A Square Pri&m is one whose base is a square, and 
when all the sides are squares it is called a cube. 




A Pentagonal Prism is one whose base is a pentagon. 




349* To find the surface of a prism. 

Rule. — Multiply the perimeter of its base by its highly and to this pro^ 
duct add the area of the two ends; the sum is the area of the prism. 

1. What are the superficial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 i'eet? 

Ans. 1 42.79 -f- square feet. 

2. What is the surface of a square prism, whose side is 9 feet 
wide, and its length 25 feet ? Ans. 1062 square feet. 

350. To find the solidity of a prism. 

Rule. — Multiply the area of the base by the hight, and the product is 
the solidity, 

348. What particular names doe« the prism take? What is the base of a 
prism and of solids in ^neral ? What is a parallelopipod or parallel opipe- 
don ? What is a triancrular prism ? A square prism ? A pentagonal 
prism ? — 349. The rule for findinp^ the surface of a prism 1 — 350. The rule 
for Undine the solidity of a prism ? 

27 
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1. What are the contents of a triangular prism, whose length 
is 20 feet, and the three sides of its triangular end or base 5, 4, 
and 3 feet? Ans. 120 cubic feet. 

2. How many cubic feet are there in a cube, whose sides are 
8 feet? Ans. 512 cubic feet 

3. What is the number of cubic feet in a room 30 feet long, 20 
feet wide, and 10 feet high ? Ans. 6000 cubic feet. 

THE CYLINDER. 

351* A Cylinder is a round body, of uniform diameter, 
with circular ends or bases parallel to each other. 

The Axjs of a cylinder is a straight line drawn through 
it, from the center of one end to the center of the other. 

352r To find the surface of a cjlinder. 

Rule. — MuUipl^4he circumference of the base by the aUitude, and to 
the product add the areas of the two ends; the «um vsUl he the whole sur- 
face. 

1. What is the surface of a cylinder, whose length is 4 feet, and 
the circumference 3 feet ? Ans. 13.43-f- square feet. 

2. John Snow has a roller 12 feet long and 2 feet in diameter ; 
what is its convex sur&ce ? Ans. 75.39 -f- square feet 

353* To find the solidity, or volume, of a cylinder. 

Rule. — Multiply the area of the base by the altitude^ and the product 
unll be the solidity or volume, 

1. What is the solidity of a cylinder 8 feet in length and 2 
feet in diameter ? Ans. 25.13-j- cubic feet. 

2. What is the solidity of a cylinder, whose diameter is 5 feet^ 
and its altitude 20 feet? Ans. 392.694- cubic feet 

THE PYRAMID AND CONE. 

354« A Pyramid is a solid, standing on a triangular, 
square, or polygonal base, with its sides tapering uni- 
formly to a point at the top, called the vertex. 

The Slant Eight of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the 
base. 

351. What ia a cylinder? What is the axis of a cylinder?— 352. The 
rule for finding: the surface of a cylinder ? — 353. The rule for finding the 
solidity of A cylinder? — 354. What is a pyramid? The slant hight of a 
Pjramid ? . 
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35S* A Gone is a solid, having a circle for its base, 

and tapering unifoimly to a point, called the vertex. 

The AlUtnde of a pyramid and of a cone is a line 
drawn from the vertex perpendicular to the plane of the 
base ; as B C. 

The Slailt Eight of a cone is. a line drawn from the ^ 
vertex to the circumference of the base ; as A C. 

356. To find the convex surface of a pyramid or of a 
cone. 

KuLE. — Multiply the perimeter or the circumference of the base by 
half its slant highty and the product is the convex surface. 

1. How many yards of cl6th, that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant hight is 100 
feet, and whose perimeter at the base is 54 feet ? 

Ans. 400 yards. 

2. Required the convex surface of a cone, whose slant hight 
is 50 feet, and the circumference at its base 12 feet. 

Ans. 300 square fee^ 

357* To find the solidity or volume of a pyramid or of 
a cone. 

Rule. — Multiply the area of the base by one third of its altitudCy and 

the product will be the solidity, 

• 

1. The largest of the Egyptian pyramids is square at its base, 
and measures 693 feet on a side. Its altitude is 500 feet. Now, 
supposing it to come to a point at its vertex, what are its solid 
contents, and how many miles in length of wall would it make, 
4 feet in hight and 2 feet thick ? 

Ans. 80041500 cubic feet ; 1894.9 miles in length. 

2. What are the solid contents of a cone, whose hight is 30 
feet, and the diameter of its base 5 feet ? Ans. 196.3-f- feet. 



358. A Frastnm of a Pyramid is the part that re- 
mains after cutting off the top, by a plane parallel 
to the base. 



355. What is a cone ? What is the altitude of a pyramid and of ^ cone ? 
The slant hight of a cone ? — 356. The rule for finding the surface of a pyr- 
amid and of a cone 1 — 357. The rule for finding the solidity of a pyramid 
and of a cone 1 — 358. What is the frustum of a pyramid ? 
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350* A Frnstnni of a Cone is the part that remains 
after cutting off the top, by a plane parallel to the base. 

360* To find the surface of a frustum of a pyramid or 
of a cone. 

Rule. — Add the perimeters or the circumferences of the two ends to- 
geihcTy and multiply this sum by half the slant hight. Then add the areas 
of the two ends to this product, and their sum will he the surface. 

1. There is a square pyramid, whose top is broken off 20 feet 
slant hight from the base. The length of each side at the baie 
is 8 feet, and at the top 4 feet; what is its whole surface ? 

Ans. 560 square feet. 

2. There is a frustum of a cone, whose slant hight is 12 feet, 
the circumference of the base 18 feet, and that of the upper end 
9 feet ; what is its whole surface ? 

Ans. 194.22-|- square feet 

361. To find the solidity or volume of a frustum of a 
pyramid or of a cone. 

Rule. — Find the area of the two ends of the frustum ; multiply these 
two areas together, and extract the square root of the product. To this 
root add the two areas, and mrdtiply their sum by one third of the altitude 
of the frustum; the product will be the solidity. 

1. What is the solidity of the frustum of a square pyramid, 
whose hight is 30 feet, and whose side at the bottom is 20 feet, 
and at tli^ top 10 feet ? Ana. 7000 cubic feet. 

2. What are the contents of a stick of timber 20 feet long, and 
the diameter at the large end being 12 inches, and at ihe smaller 
end 6 inches? Ans. 9.1G2-}- feet 

THE SPHERE. 

362* A Sphere is a solid, bounded by one continued 
convex surface, every part of which is equally distant 
from a point within, called the center. 

The Axis or Dlamclcr of a sphere is a line passing 
through the center, and terminated by the surface. 

359. What is the frustum of a cone ? — 360. The rule for findinq: the 8nr 
face of a frustum of a pyramid or of a cone? — 361. The rule for finding 
t/w solidity of a frustum of a pyramid or of a cone 1 — 862. What is a 
sphere 1 The diameter or axVs dt a«^\iei^'V 
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363. To find the surface of a sphere. 

KuLE. — Multiply the diameter by the circumference, and the product 
Will he the surface, 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? Ans. 1256.6-|- square inches. 

2. If the diameter of the earth is 8000 miles, what is its con- 
vex surface ? Ans. 201061888 square miles. 

364. To find the solidity or volume of a sphere. . 

KuLE. — Multiply the surface hy \ of the diameter, or multiply the 
cube of the diameter by .523598, and the product wiU be the solidity. 

NOTB. — .523598 is ^ of 3.141592. 

1. What is the sohditj of a sphere whose diameter is 20 
inches ? Ans. 41 88.7 -f- inches. 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? Ans. 65.44-{- cubic feet 

365* To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the square root of the quotient for the answer. 

1. How large a cube may be inscribed in a sphere 10 inches 
in diameter ? Ans. 5.773-}- inches. 

2. What is the side of a cube that may be cut from a sphere 
30 inches in diameter ? Ans. 17.32-|- feet. 

. THE SPHEROID. 

366* A Spheroid is a sohd, generated by the 
revolution of an ellipse about one of its diameters. 

If the elhpse revolves about its longer or trans- 
verse diameter, the spheroid is prolate, or oblong ; 
if about its shorter or conjugate diameter, the' spheroid is oUatCj or 
flattened, 

367« To find the solidity or volume of a spheroid. 

Rule. — Multiply the square of the shorter axis by the longer axis, and 
this product by .523598, if the spheroid is prolate. Or, 

363. The rale for finding the surface of a sphere 1 — 364. The role for find- 
ing the solidity of a sphere 1 — 365. The rule for finding how large a cube 
can be cut from a given sphere? — 366. What is a spheroid? A prolate 
spheroid ? An oblate spheroid ? — 367. The mle for finding the solidity of 
a spheroid ? 

27* 
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Jf it is oblate, multiply the square of the longer jaxis by the shorter axis^ 
and this product by .523598. 

1. What is the solidity of a prolate spheroid;^ whose transverse 
axis is 30 feet, and the conjugate axis 20 feet? 

Ans. 6283.17+ cubic feet 

2. What is the solidity of an oblate spheroid, whose axes are 
80 and 10 feet ? Ans. 4712.384- cubic feet. 



MENSURATION OF LUMBER. 

3S8« Boards are usually measured by the square foot. Planks, 
joists, beams, &c., are usually surveyed by board measure, the 
board being considered to be 1 inch in thickness. 

Round timber is sometimes measured by the ton, and souie- 
times by board measure. 

369. To find the contents of a board. 

Rule. — Multiply the length of the board, taken in feet, by its width, 
taken in inches, and divide this product by 12; the quotient is the contents 
in square feet. 

Note. — If the board is tapering, take half the sam of the width of its 
ends for the width. 

1. What are the contents of a board 18 inches wide and 16 
feet long ? Ans. 24 feet. 

2. What are the contents of a board 24 feet long and 30 inches 
wide ? Ans. 60 feet. 

370« To find the contents of joists, beams, &c. 

Rule. — Multiply the width, taken in inches, by the thickness, and this 
product by the length, in feet ; divide the last product by 12, and the qwh 
iient is the contents in feet 

1. What are the contents of a joist 4 inches wide, 3 inches 
thick, and 12 feet long? Ans. 12 feet. 

2. What are the contents of a square stick of timber 25 feet 
long and 10 inches thick ? Ans. 208^. feet. 

371. To find the contents of round timber. 

Rule. — Multiply the length of the stick, taken in fdet, by the squart 
of one fourth the girt, taken in inches ; divide this product by 144, and the 
quotient is the contents in cubic feet 

368. By what measure are planks, joists, &c., usually surveyed ? What is 
the ttStt&l thickness of a board 1 How is round timber measured ? — 369. 
The rule for finding tho contonts of aVkoar^^ — %lQ.^Vv^T\jAft for finding the 
contents of foiMs, Stc. 
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Note 1. — The girt of tapering timber is asnally taken about one third 
the distance from the larger to the smaller end. 

Note 2. — A ton of timber, estimated by this method, contains 50^j^ 
cubic feet. 

1. How many cubic feet of timber in a stick, whose length is 
50 feet, and whose girt is 60 inches ? Ans. 78^ cubic feet 

2. What are the contents of a stick, whose length is 30 feet, 
and girt 30 inches ? Ans. 11.7-|- solid feet. 



MISCELLANEOUS QUESTIONS. 

1. What number is that, to which if J be added, the sum will 
be 7i ? Ans. 7f . 

2. What number is that, from which if 3^ be taken, the re- 
mainder \^ill be 4^ ? Ans. 7^^, 

3. What number is that, to which if 3f- be added, and the sum 
divided by 5^, the quotient will be 5 ? Ans. 23 f. 

4. From -^ of a mile take ^ of a furlong. 

Ans. 4fur. 12rd. 8ft. 8in. 

5. John Swift can travel 7 miles in f of an hour, but Thomas 
Slow can travel only 5 miles in ^j of an hour. Both started from 
Danvers at the same time for Boston, the distance being 12 miles. 
How much sooner will Swift arrive in Boston than Slow ? 

Ans. 12ff seconds. 

6. If I of a ton cost $ 49, what will Icwt. cost ? 

Ans. $ 3.92. 

7. Ho.w many bricks 8 inches long, 4 inches wide, and^ 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick ? » Ans. 43200 bricks. 

' -8. How many bricks will it take to build the walls of a house, 
which is 80 feet long, 40 feet wide, and 25 feet high, the wall to 
be 12 inches thick ; the brick being of the same dimensions as in 
the last question ? Ans. 159300 bricks. 

9. How many tiles, 8 inches square, will cover a floor 18 feet 
long, and 12 feet wide ? Ans. 486 tiles. 

10. If it cost $ 18.25 to carry llcwt. 3qr. 191b. 46 miles, how 
much must be paid for carrying 83cwt. 2qr. 111b. 96 miles ? 

Ans. $ 266.70f^|f 

11. A merchant sold a piece of cloth for $ 24, and thereby lost 
25 per cent. ; what would he have gained had he sold it for $ 34 ? 
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12. Bought. a hogshead of molasses, contaming 120 gallons, for 
$ 30 ; biit 20 gallons having leaked out, for what must I sell the 
remainder per gallon to gain $10 ? Ans. $ 0.40. 

13. Bought a quantity of goods for $ 128.25, and having kept 
them on hand 6 months, for what must I sell them to gain 6 per 
cent ? Ans. $ 140.02. 

14. If a sportsman spends-} of his time in smoking, ^ in gun- 
ning, 2 hours per day in loafing, and 6 hours in eating, drinking, 
and sleeping, how much remains for useftil purposes ? 

Ans. 2 hours. 

15. If a lady spend ^ of her time in sleep, •} in making calls, | 
at her toilet, ^ in reading novels, and 2 hours each day in receiv- 
ing visits, how large a portion of her time will remain for improv- 
ing her mind, and for domestic employments ? 

Ans. 3§^ hours per day. 

16. If 5f ells English cost $ 15.16, what will 71f yards cost? 

Ans. $ 155.39. 

17. If a staff 4 feet long cast a shadow 5f feet, what is the 
hight of a steeple whose shadow is 150 feet ? Ans. 107f feet 

18. Borrowed of James Day $ 150 for six months ; afterwards 
I lent him $ 100 ; how long shall he keep it to compensate him 
for the use of the sum he lent me ? Ans. 9 months. 

19. A certain town is taxed $ 6045.50 ; the valuation of the 
town is $ 293275.00 ; there are 150 polls in the town, which are 
taxed $ 1.20 each. What is the tax on a dollar, and what does 
A pay, who has 4 polls, and whose property is valued at $ 3675 ? 

Ans. $ 0.02. A's tax $ 78.30. 

20. D. Sanhom's garden is 23f rods long, and 13f rods wide, 
and is surrounded by a good fence 7^ feet high. Now,'if he shall 
make a walk around his garden within the fence 7-^ feet wide, 
how much will remain for cultivation ? , 

Ans. lA. 3R. 7p. 85|^f ^ft 

21. J. Ladd's garden is 100 feet long and 80 feet wide ; he 
wishes to enclose it with a ditch, to be dug outside, 4 feet wide ; 
how deep must it be dug, that the soil taken from it and placed 
on the garden may raise the surface 1 foot ? Ans. 5^ feet 

22. How many yards of paper, that is 30 inches wide, will it 
require to cover the walls of a room that is 15 J feet long, 11^ feet 
wide, and 7f feet high ? Ans. 55^ yards. 

23. Charles Carleton has agreed to plaster the above room, 
walls and ceilmg, at 10 cents per square yard ; what will be his 

bin? ' Ans. $6.54|. 
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24. What is the interest of $ 17.86, from Feb. 9, 1850, to Oct. 
29, 1852, at 7^ per cent ? Ans. $ 3.52+. 

25. Required the surface of the largest cube that can be in- 
scribed in a sphere 30 inches in diameter. Ans. 1800 inches. 

26. What is due, on the following note, at compound interest, 
Oct. 29, 1862 ? 



$ 1000 , Sahm, K K, Oct. 29, 1856. 

For value received^ I promise to pay Luther Emerson, Jr., of 
order, on demand, one thousand dollars vrith interest. 

^erf, Adams Atee. Emeesok Luther. 

On this note are the following indorsements : — 

Jan. 1, 1857, was received $ 125.00, 

June 5, 1857, do. $316.00, 

Sept. 25, 1857, do. $ 417.00, 

April 1, 1858, do. . $ 100.00, 

July 7, 1858, do. - $ 50.00. 

Ans. $ 53.79. 

27. How marfy cubic inches are contained in a cube that may 
be inscribed in a sphere 40 inches in diameter ? 

Ans. 12316.8-f- inches. 

28. A bushel measure is 18j> inches in diameter, and 8 inches 
deep ; what should be the dimensions of a similar measure that 
would contain 4 quarts ? 

Ans. 9 J- inches in diaflieter, 4 inches deep. 

29. A gentleman willed ^ of his estate to his wife, and \ of 
the remainder to his oldest son, and ^ of the residue, which was 
$ 151.33^, to his oldest daughter; how much of his estate is left 
to be divided among his other heirs? Ans. $ 756. 66§. 

30. A man bequeathed ^ of his estate to his son, and -J of the 
remainder to his daughter, and the residue to his wife ; the differ- 
ence between his son and daughter's portion was $ 100 ; what 
did he give his wife ? Ans. $ 600.00. 

31. Sold a lot of shingles for $50, and by so doing I gained 
12^ per cent. ; w^hat was their value ? Ans. $ 44.44|. 

32. If -^ of a yard cost $ 5.00, what quantity will $ 17.50 pur- 
chase ? Ans. ^^ yard. 

33. John Savory and Thomas Hardy traded in company ; 
Savory put in for capital $ 1000 ; they gained $ 128.00 ; Hardy 
received for his share of the gains $ 70 ; what was his capital ? 

Ans. $ 1206AQJi^. 
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34. E. Fuller lent a certain sum of money to C. Lamson, and 
at the end of 3 years, 7 months, and 20 days he received interest 
and principal $ 1000 ; what was the sum lent ? 

Ans. $820.79fU. 

35. Lent $88 for 18 months, and received for interest and 
principal $ 97.57 ; what was the per cent ? Ans. 7^ per cent 

36. When f of a gallon cost $ 87, what cost 7{ gallons ? 

Ans. $1051.25. 

37. When $ 71 are paid for 18^ yards of broadcloth^ what cost 
5 yards ? Ans. $ 19.26A6g. 

38. How many yards of cloth, at $ 4.00 per yard, must be given 
for 18 tons 17cwt 3qr. of sugar, at $ 9.50 per cwt ? 

Ans. 897^ yards. 

39. How much grain, at $ 1.25 per bushel, must be given for 
98 bushels of salt, at $ 0.45 per bushel ? Ans. 35/^ bushels. 

40. A person being asked the time of day, replied that f of the 
time passed from noon was equal to ^ of the time to midnight 
Required the time. Ans. 40 minutes past 4. 

41. On a certain night, in the year 1852, rain fell to the depth 
of 3 inches in the town of Haverhill ; the town contains about 
20,000, square acres. Required the number of hogsheads of water 
fallen, supposing each hogshead to contain 100 gallons, and each 
gallon 282 cubic inches. 

Ans. 13346042hhd. 55gal. Iqt Opt 2J^gi. 

42. If the sun pass over one degree in 4 minutes, and the lon- 
gitude of Boston is 71° 4' west, what will be the time at Boston, 
when it is llh. 16m. A. M. at London ? 

Ans. 6h. 31m. 44sec A. M. 

43. When it is 2h. 36m. A. M. at the Cape of Gk)od Hope, in 
longitude 18° 24' east, what is the time at Cape Horn, in longi- 
tude 67° 21' west ? Ans. 8h. 53m. P. M. 

44. Yesterday my longitude, at noon, was 16° 18' west ; to-day 
I perceive by my watch, which has kept correct time, that the 
sun is on the meridian at llh. 36m. ; what is my longitude to- 
day? Ans. 10° 18' west 

45. Sound, uninterrupted, will pdss 1142 feet in 1 second; how 
long will it be in passing from Boston to London, the distance 
being about 3000 miles ? Ans. 3h. 51m. lO-j- sec 

46. The time which elapsed between seeing the flash of a gun 
and hearing its report was 10 seconds ; what was the distance ? 

Ans. 2 miles 860 feet 

47^ J, Pearson has tea, \v\i\(^ \vfc \ittxV«w vdth M. Swift, at 
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10 cents per lb. more than it costs him for sugar, which costs 
Swift 15 cents per pound, but which he puts at 20' cents per 
pound; what was the first cost of the tea ? 

Ans. $ 0.30 per lb. 

48. Q and Y barter; Q makes of 10 cents 12j- cents; Y 
makes of 15 cents 19 cents ; which makes the most per cent, and 
how much ? Ans. Y makes 1§ per cent, more than Q. 

49. A certain individual was bom in 1786, September 25, at 
23 minutes past 3 o'clock, A.M. ; how many minutes old will 
lie be July 4, 1844, at 30 minutes past 5 o'clock, P. M., reck- 
oning 365 days for a year, excepting leap years, which have 366 
days each ? Ans. 30386287 minutes. 

50. The longitude of a certain star is 3s. 14° 26' 14^', and the 
longitude of the moon at the same time is 83. 19° 43' 28" ; how 
far will the moon have to move in her orbit to be in conjunction 
with the star ? Ans. 6s. 24° 42' 46". 

51. From a small field, containing 3 A. IR. 23p. 200ft., there 
were sold 1 A. 2R. 37p. 30yd. 8ft. ; what quantity remained ? 

Ans. lA. 2R. 25p. 21yd. 5ft. 36in. 

52. What part of f of an acre is f of an acre ? 

Ans. ff . 

53. A thief was brought before a certain judge, and it was 
proved that he had stolen property to the value of l£ 19s. 11 jd. 
He was sentenced either to one year's imprisonment in the county 
jail, or to pay l£ 193. llfd. for the value of every pound he 
had stolen ; required the amount of the fine. 

Ans. 3£ 19s. lid. O^-^qr. 

54. My chaise having been injured by a very bad boy, I am 
obliged to sell it for $ 68.75, which is 40 per cent* less than its 
original value ; what was the cost? ^ Ans. $ 11 4.58 J. 

55. Charles Webster's horse is valued at $ 120, but he will not 
sell him for less than $ 134.40 ; what per cent, does he intend to 
make? Ans. 12 per cent. 

56. Three merchants, L. Emerson, E. Bailey, and S. Curtiss, 
engage in a cotton speculation. Emerson advanced $3600, 
Bailey $ 4200, and Curtiss $ 2200. They invested their whole 
capital in cotton, for which they received $15000 in bills on a 
bank in New Orleans. These bills were sold to a Boston broker 
at 15 per cent, below par ; what is each man's net gain ? 

Ans. Emerson $ 990.00, Bailey $ 1155.00, Curtiss $ 605.00. 

57. Bought a box made of plank, 3^ inches thick. Its length 
on the outside is 4ft. 9in., its breadth 3ft. 7in., and its hight 
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2ft. 11 in. Hoy many square feet did it require to mlike the 
box, and how many cubic feet will it hold ? 

Ans. 70/j- square feet, 29^ cubic feet. 

• 58. How many bricks will it require to construct the walls of 
ft house 64 feet long, and 32 feet wide, and 28 feet high ? The 
avails are to be 1ft. 4in. thick, and there are also three doors 7ft. 
4in. high, and Bit 8in. wide ; also 14 windows 3 Icet wide and 6 
feet high, and 16 windows 2ft. 8in. wide and 5fl. 8in. high. Each 
brick is to be eight inches long, and 4 inches wide, and 2 inches 
thick. Ans. 167,480 bricks. 

59. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $ 1000, to be divided in the proportion of ^, ^, and 
J, respectively ; but William^ having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide the 
whole sum between Benjamin and SamueL 

Ans. Benjamin, $571.42f ; Samuel, $428.57f. 

60. Peter Webster rented a house for 1 year to Thomas Bai- 
ley, for $ 100 ; at the end of four months Bailey rented one half 
of the house to John Bricket, and at the end of eight months it 
was agreed by Bricket and Bailey to rent one third of the house 
to John Dana. What share of the rent must each pay ? 

Ans. Bailey $ 61^, Bricket $ 27^, and Dana $ 11^. 

61. I have a plank 42J- feet in length, 24 inches wide, and 3 
Miches thick ; required the side of a cubical box that can be made 
fix)m it. Ans. 48 inches. 

62. D. Small purchased a horse for 10 per cent, less than his 
value, and sold him for 16 per cent more than his value, by which 
he gained $ 21.84 ; what did he pay for the horse ? 

63. Minot Thayer sold broadcloth at $ 4.40 per yard, and by 
so doing he lost 12 per cent ; whereas, he ought to have gained 
10 per cent ; for what should the cloth have been sold per yard ? 

64. A gentleman has 5 daughters, Emily, Jane, Betsey, Abi- 
gail, and Nancy, whose fortunes are jas follows. The first two 
and the last two have $19,000; the first four, $ 19,200; the 
last four, $ 20,000 ; the first and the last three, $ 20,500 ; the first 
three and the last, $ 21,300. What was the fortune of each ? 

Ans. Emily has $5,000; Jane, $4,500; Betsey, $6,000, 
Abigail, $ 3,700 ; and Nancy, $ 5,800. 

65. I have a fenced garden, 12 rods square. How many trees 
may be set on it, whose distance from each other shall be one rod, 
and no tree to be within half a rod of the fence ? Ans. 152 trees- 
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THE METRIC SYSTEM. 

" 373, The Metric System of Weights and Measures is based 
upon the decimal system of notation. 

It was authorized to be used in the United States, and its use 
introduced into some departments of public service, in 1866, by 
an Act of Congress. 

373» The Principal UhitSy or those from which the others are 
derived, are : — 

The Meter, which was intended to be, and is nearly, one 
ten-millionth of the distance on the earth's surface from the 
equator to the pole. 

The Square Meter, which is the square whose side is one 
meter; and the Are (pronounced air), which is the square 
whose side is ten meters. 

The Cubic Meter, or Stere l^pronounced stair), which is 
the cube whose edge is one meter ; and the Liter (pronounced 
leeter), which is one thousandth of a cubic meter. 

The Gram, which is the weight, in vacijum, of a cubic cen- 
timeter of disjtilled water, at the greater t density. 

374, The Higher Denominations are expressed by prefix- 
ing to the name of the principal unit, 

Deka, 10 ; Hecto, 100 ; Kilo, 1000 ; Myria, 10,000 ; 
and the Lower Denominations by prefixing 

Deci, 10th ; Centi, 100th ; Milli, 1000th. 

KoTB. Kilo is pronounced Hl'o, and Deci, dis'^. 

375. Measures op Length. 

10 miPUmeters (mm.) s» 1 cenHimeter, cm., »> .3937 inch. 

10 centimeters, 1 dec'imeter, dcm., 8.937 inches. 

10 decimeters, 1 meter, me., 39.37 inches. 

10 meters, 1 dek'ameter, dkm., 393.7 inches. 

10 dekameters, 1 hec'tometer, hm., 328 ft. 1 in. 

10 hectometers, 1 kiHometer, km., 3280 ft. 10 in. 

10 kilometers, 1 myT'iameter, mym., 6.2137 miles. 
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Note 1. The mder is used as the unit of measure in measuring cloth, 
and common lengths and distnnces, and the kilometer in measuring long 
distances, as the length of roads and rivers, distances between cities, etc 

Note 2. A meter is very nearly 8 feet, 3 inches, and 81 eighths of an 
inch in length ; and a kilometer is about 200 rods, or -I (^ a mile. 

376. Measures of Surface. 

100 sq, milUtneters (mm*.)=l sq. centimeter, cm*.,=.00155 sq. in. 
100 sq. centimeters, 1 sq. decimeter, dcm^., .1076 sq. ft. 

100 sq. decimeters, 1 sq. meter, m^., 1.196 sq. yd. 

Also, 

100 cen'tiares (ca.), or sq. me., = 1 are, ar., = 119.6 sq. yd. 
100 ares, 1 hectare, ha., 2.471 acres. 

Note 1. The square meter is used in general in measuring surfaces. 
The are is the principal unit in measuring land ; and the hectare is also 
taken as a unit of the same kind of measurement. 

Note 2. A square meter is about 1^ square yards, and an are nearly 
4 square rods. 

377, Measures of Volume. 

1000 cu. miUimeters, (mm*.), 1 cu, centimeter, cm*., = .061 cu. in. 
1000 cu. centimeters, 1 cu. decimeter, dcm*., 61.022 cu. in. 

1000 cu. decimeters, 1 cu. meter, m'., 1.308 cu. yd. 

Also, 

10 dec'isteres (dcs.) =1 stere, or cu. meter, st.,= 1.308 cu. yd. 
10 steres, 1 dek'astere, dks., 13.08 cu. yd. 

And 

10 mil'liliters (ml.) =- 1 cenHiliter, cl., «« .338 fluid oz. 
10 centiliters, 1 dec'iliter, del., .845 liq. gill. 

10 deciliters, 1 liter. It., 1.0567 liq. qt 

iO liters, 1 dek'aliter, dkl., 2.6417 liq. gal. 

10 dekaliters, 1 hecHoUter, hi., 2 bu. 3.35 pk. 

10 hectoliters, 1 kil'oliter, kl., 1.308 cu. yd. 

Note 1. The cubic meter is used in general in measuring volume, and 
the stere in estimating wood. 

Note 2. The liter is used in measuring liquids ; it is about 1^ liquid 
qtUfftB, or ^ of a dry quart ; IQQO \v\et« «x^ ^ual to 1 cubic meter. 
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NoTB 3. The fiectditer, or for brevity hecto, is generally taken as the 
nnit in measuring dry articles, such as grains, salt, etc., and is about 
2j bushels, or -^ of a barrel. 

378i Weights. 
10 miVUgranui (mg.)=l cen'tigram, eg., « 



10 centigrams, 
10 decigrams, 
10 grams, 
10 dekagrams, 
10 hectograms, 
10 kilograms, 
10 myriagrams, 
10 quintals. 



I dec'igram, dcg., 
1 Gram, gm., 

1 dek'agram, dkg., 
1 hec'togram, hg., 
1 hiVogram^ k., 
1 myr'iagram, myg., 
1 quin'tal, q., 



> .1543 grains. 
1.543 grains. 
15.432 grains. 
.3527 av. oz. 
3.5274 av. oz. 
2.2046 av. lb. 
22.046 av. lb. 
220.46 av. lb. 
2204.6 av. lb. 



1 tonneau, t.. 

Note 1. The gram is the unit in weighing gold, silver, and jewels, in 
mixing medicines, determining postage, etc .; the kilogram^ or, for brevity, 
hiloy is the ordinary weight of commerce ; and the tonneau, or metric ton, 
is used in weighing coal, hay, and all very heavy articles. 

Note 2. A kilo is about 2^ avoirdupois pounds, or 2.68 Troy pounds ; 
and a metric ton a little more than 2200 avoirdupois pounds. 

379. Equivalents of denominations of common weights and 
measures in metric denominations are exhibited in the following 

Comparative Table. 



An inch = 2.54 centimeters. 
A foot «*=30.48 centimeters. 
A mile =«1.6094 kilometers. 
A sq. iiich=.0006452 sq. meter. 
A sq. foot«=.0929 sq. meter. 
A sq. yd. =.8362 sq. meter. 
A sq. rod =.2529 are. 
An acre =.4047 hectares. 
A sq. mile=^259 hectares. 



A gallon = 3.786 liters. 
A bushel =» .3524 hectoliter. 
A cu. inch « .01639 liter. 
A cu. yard = .7646 stere. 
A cord = 3.625 store. 
A grain = .0648 gram. 
A Troy lb. = .373 kilo. 
An av.lb. = .4536 kilo. 
A com. ton = .9071 tonneau. 



The numbers in the tables are determined approximately, but 
are sufficiently exact for all ordinary purposes. 

380. In expressing. Metric Weights and Measures the decimal 
point, as in United States money, is placed between the unit, 
and its subdivisions decimally written. 

One, two, or thr^e orders of figures are required to express 
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each metric denomination, lower than the miit^ according as the 
scale is 10, 100, or 1000. Thus, 

We write according to the unit and scale, 6 kilometers, 3 dekiame- 
ters, 5 meters, 7 decimeters, and 2 centimeters, as 6.03572 kilometers, 
or 6035.72 meters. 

16 hectares, 35 ares, and 25 centiares, as 16.3525 hectares, or 
1635.25 ares. 

41 cubic meters, 5 cubic centimeters, and 428 cubic millimeters, as 
41.000005428 cubic meters. 

381. The metric system is made very simple of application by 
the practice of using in general but a few of its denominations. 
Thus, 

Of LENGTHS, the meter, or kilometer; of surfaces, the sqtiare 
meter, are, or hectare; of volume, the cubic meter or stere, the liter, 
or hectoliter; and of weights, the gram, kilo, or metric ton. 

38i3. In a metric expression, a decimal part, if any, may be 
either read as a decimal of the unit ; or, which is better, as a 
number of the lowest metric denomination denoted. Thus, 

15.75 meters may be read as fifteen meters and seyenty-five cen- 
timeters. 

25.0035 hectares, as twenty-five hectares and thirty- five centiares. 

Exercises. 
1. Copy and read 45.63 meters. 

This mixed number may be read forty-five and sixty-three hun- 
dredths meters, or forty-five meters and sixty-three centimeters. 

Write and read, 

2. 136.5 St 6. 120.05 ha. 

3. 170.301 km. 7. 31.55 hi. 

4. 61.58 It. 8. 561.038 k. 
6. 3.6054 m«. 9. 15.47894 m*. 

10. Write in figures eight meters, four*centimeters. 

Regarding a meter the unit^ we write 8, which will denote the num- 
ber of meters, as the integral part of a decimal expression, and place 
the decimal point Then, as there are no decimeters, we write in 
the place of decimeters, and 4, which will denote the number of cen- 
timeters, in the place of centimeters, and have as the required expre»- 
aoDf 8.04 me. 
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Write in figures, 

11. Twenty-four meters and three centimeters. Ans. 24.08 me. 

12. Sixteen meters and twenty-one millimeters. 

13. As hectares, thirty-five hectares, four ares, and fourteen 
centiares. Ans. 35.0414 ha. 

14. Fifteen ares and seventy-five centiares. 

15. Forty-five square meters, three square decimeters, and 
forty-one square' centimeters. Ans. 45.0341 m^. 

16. One hundred square meters and fifty-six square millime- 
ters. Ans. 100.000056 m^. 

17. Three cubic meters and sixty-two cubic centimeters. 

Ans. 3.000062 m'*. 
18.-^ixty-three liters, four deciliters, and five centiliters. 

Ans. 63.45 It- 

19. Five steres and seven decisteres. Ans. 5.7 st. 

20. Two hundred twenty-five kilos and seventy-two grams. 

Ans. 225.075 k. 

21. As tonneaux, three tonneaux, seven quintals, and five 
kilos. Ans. 3.705 t. 

22. Reduce 9.607 kilometers to meters. 

Since in 1 kilometer there are 1000 meters, in 9.607 kilometers there 
must be 9.607 times 1000 meters, or 9607 meters. 

23. In 568 ares, how many hectares ? 

Since there is 1 hectare in 100 ares, there are as many hectares in 
568 ares as 100 ares are contained times in 568 ares, or 5.68 hectares. 

24. Reduce 15.045 m^. to square centimeters. 

Ans. 150450 cm^. 

25. In 185.67 liters, how many hectoliters ? Ans. 1.8567 It 

26. In 43.61 kilograms, how many grams ? Ans. 43610 gm. 

27. In 1064.000 cm^ how many cubic meters ? 

Xns. 1.064 m«. 

28. In 3.05 m*, how many cubic millimeters ? 

Ans. 3050000000 mm^ 

29. Add 31.04 meters, 67.05 meters, and 11.05 meters. 

Ans. 109.14 me. 

30. Find the sum of 416.54 kilos, 312.065 kilos, and 100.5 
kilos. Ans. 829.105 k. 



830 METKIC SYSTEai. 

31. Find in ares the sum of 160 hectares, 490 ares, 3.14 ares, 
and 16.34 hectares. Ans. 18127.14 ares. 

32. From 316.456 m« take 305.57 m*. Ans. 10.886 m«. 

33. If firom a bin containing 30 hectoliters of wheat there be 
taken away 5.25 liters, how much will remain ? Ans. 24.75 hi. 

34. K I bought at one time 30.15 kilos of sugar, at another 
47.54 kilos, and then sold 63.69 kilos, how much had I left ? 

Ans. 14 k. 

35. What cost 30.75 liters of oil at 40 cents a liter ? 

Ans. $12.30. 

36. What cost 8 steres of wood at $3.50 a stere ? Ans. $28. 

37. How much wheat will a bin hold, which is 1 meter wide, 
1.5 meter deep, and 3 meters long ? Ans. 45 hectoliters. 

38. Paid for 46.5 kilos of sugar $9.30, how much was it a 
kilo ? Ans. $a20'. 

39. If a farmer divide his farm containing 963.36 hectares 
into 9 equal parts, how much will be the value of each part at 
$80 a hectare ? Ans. $8563.20. 

40. In 345 meters, how many feet ? 

Since in 1 meter there are 3.28 feet, there will be in S45 meters 
845 times 8.28 feet, or 1131.8 feet. 

41. In 2500 pounds, how many kilo9? Ans. 5511.5 kilos. 

42. In 5 hogsheads of 63 gallons each, how many liters ? 

Ans. 1192.59 liters. 

43. When the price of wheat is $1.20 per bushel, how much 
is it per hectoliter ? 

If wheat is $1.20 per bushel, it must be per hectoliter, which is 
2.837 times a bushel, 2.887 times $1.20, or $3.40 + . 

44. How much must be paid for a box of sugar containing 80 
kilos, at the rate of 15 cents a pound ? Ans. $26,454-. 

45. Bought 30 meters of cloth at $2.50 per meter, at what 
price per yard must it be sold to gain $25 ? Ans. $3.04-|-. 



"Advtnce In mtlkods of tnttnictiM mtkM iww— liPprovad text-books a MCSMNtjr.'' 

— ^:#:<M — 

School Boards ami Tbachkra are respectfully Invited to examine the 
improYed edition, Just published, of 

ISTEW PRAOTIOAI. ARITHMETIC, 

An entirely new work, containing many Important improvements, calcn* 
lated to inangarate a mnch-needed reform, both in the teaching of the 
science and of the art of numbers. 

It rioas the first book of the kind to give afuU and reliable presentation o/tk^ 
Metric System of Weights and Measures^ as legalized by Congress. 

Also, the first to make vnitten arithmetic intellectual in all its processes, and 
practical in all its applications; 

And justly claims pre-eminence for enforcing educational resuU^ by orderly 
arrangement of topics, and by systanatid review questions and exercises, 

GREENLEAPS NEW PRACTICAL ARITHMETIC 

Is complete in itself, and sufficient for Common Schools and Seminaries 

It is the long desired practical course, time saving and labor saving. 

It avoids the usual multiplicity of rules, in Multiplication, Division, 
ECeduction, etc., which have been found unnecessarily to tax the memory, 
or conftise the mind. 

It contains no useless lumber of obsolete weights and measures, ^^ pounds^ 
ihmings, and pence,** " cross multiplicaition,** etc., to discourage and retard 
progress. 

The extraordinaiy success of the first editions of this new work is 
abundant evidence of its^ meeting present educational wants, and ol 
its being 

THE RIGHT BOOK AT THE BIGHT TOSE. 



Stats of Rhode Island and Paoyidbnce Plantatiors^ 
Dkpabtment or Pubuc Instruction, 

Providbnce, Oct. 2, 1866. 

I have examined the New Practical Arithmetic. Its state* 
ment of principles appears clear and ooncise, and sufficiently well 
illustrated by appropriate examples. While avoiding redundancy, 
it is comprehensive in its scope, and practically complete in detail. 
I consider it well worthy of the attention of those who are select- 
ing a new text-book in this department. 

J. B. CHAPIN, 
Commifisioner of Public Schools of R. L 



Arnold Street Grammar School, 

Providence, Oct. 11, 1866. 

I mast pronounce GREBNLEAfr's New Practical Arithmetic a 
very superior practical book. The arrangement of topics is 
natural and logical, the definitions are clear and concise, and the 
examples are exceedingly practical. The mental, analytical, and 
general review exercises are features of universal interest and im- 
portance, while the introduction and practical use of the Metric 
System of Weights and Measures, and the treatment of Internal 
Revenue, make the work more complete than any yet published. 
The methods of treating Percentage, Annual Interest, Balancing 
Accounts, Domestic and Foreign Exchange, and the diagrams 
which illustrate different portions of the book, are worthy of 
special commendation. - T. W.^ BICKNELL, 

Principal, and President of R. I. Institatei 



High School, Lonsdale, R. I., Sept. 7, 1866. 

I have always considered Greenleaf's Arithmetics excellent. 
It has long been a common remark among teachers, that Green- 
leaf's Common School Arithmetic is the best for classes re- 
quiring a book of that grade. But I think Greenleaf's New 
Practical is superior to that yirork. Greenleaf's New Elemen- 
tary Artthmetio supplies a desideratum long felt. We have 
used it in our intermediate tK>urse. I can confidently recommend 
Greenleaf's entire series. 

J. M. ROSS. Principal. 
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VorDUMMBefaMtf. 
JEW PBIUBI AmmETIC. 
JEW rulEHECTIill jmraMUTic. 
tOHM MIIOl IliirailliTII'. 



Ttt Aeademin, RdthuI Beheoli, and CallegM. 

iin mciiEii imwu. nsunn m TRioiiNoiem 

EUEHESn W CEOlIEIEy AID TRICOS(JIEnV. 




EENLEA 

EIATICAL S 

ADAP-rtO TO ALL CLASSES OP LEARNERS. 



RightohMli «ndAcftd*miN. 
NATIONAL ARITamHTIC. 

m\ ummnm aliikrra. 

ELIiMIiNlS OF CEOMliTBV. 



The OT-W PIUUAHV ARITHMETIC l« an ntt-Mllvc nnil iQlettrtmg 
book of eifty Ibmoii* tor bcglrinero, wlnptwl to liie Objkct SIethou. 

Til* NKW lUrrH-LECTUAL AKITHMKTIC !• ■ hit trntk. vrilli 
uuDifl^ nr ASAi.(sig, for OWmnon SclitwU and Acmiaiuios. 

Tti* COMMON SCHOOL ABITBMETIC i c 

of WritWu ArlihinotiB tot Gomniuii Schw* mid Soniiniiri™, ie n prno- 
llcnl nnii comiimn-sense deiitUB, Uing eiiffieienl lo jiropaie tho loamer 
(W all ordinnry InisinBiB. 

Tlio NATIOSAI. ABITHMKTIC i» a thomnftli ndvanced 
Hrgh BuIjouIi", AumicraioB, Norniill Schools, wid CuminarEittl CoUegas. 

Tim NKW KLEMESTARV ALGEBRA co.itiiiin Iha Brsl princi- 
ples of Aimlyst- pnigroHKfoly devwli.pud and (Uiipliflert, fi* Common 
" " ■ " Aaadamloa. 



Til- K1.KMESTS OF flBOMETEV. villi A|>plicHIion« 
Uoii, iiiiii mnifj ppwticiil exeretMk 

The ELKMKSTS OP TBIGONOMETRY. with Appliwiiun., i> ou 
elegant trmlfiA, is Mwrdsuce wlib (be miMleni IUtio Miniou, 

llio OKOMETEY ANO TBIGONOJIKTRV. comlsB of U<e U»t- 
wnrlo>, loeladod Is okr ysnJBMK. 

(t^ All tbo Blmic-tuimBd iiooia are xwm, exce[)t Iha Common 
Scliool anJ NallDnul AiillimBtice, whrch nro •tnndard workt, revised. 

05" TUo fact tint GnKCii.K*l''s MuniEMiiroAL SKniEa Is mtw 

niad in 'diwI of (lie Stitb Kuujiai. Sii/>ii»«i=, a* well a; in nil tin 

i in III* UnileJ SlalM. is Ilia l.lglieit nicomraHndation. 

Publishoct by BOBEBT 8. DAVIS & CO., Soaton. 




